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1.0   Architectural  Narrative  Design  Development  Concept 
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BRENT  A.  MAUGEL  AIA 


1.0   Architectural  Narrative  Design  Development  Concept 

Jamestown  Place  is  situated  on  Parcel  39A  at  the  corner  of 
Second  Avenue  and  Ninth  Street  at  the  Charlestown  Navy  Yard. 
The  building  design  will  reestablish  the  corner  of  one  of  the 
rectangular  blocks  that  make  up  the  grid  pattern  of  the  Navy 
Yard's  master  plan.   The  building  will  also  participate  in  the 
development  of  the  Second  Avenue  pedestrian  spine  which  runs 
from  west  to  east  on  the  site.   The  building  is  rectangular  in 
plan  and  is  symmetrical  about  its  long  axis  and  asymmetrical 
about  its  short  axis. 

Jamestown  Place  is  comprised  of  seven  floors,  an  attic  and  a 
penthouse  consisting  of  99,800  square  feet.   The  main  body  of 
the  building  is  rectangular  and  has  a  large  hipped  roof.   This 
is  a  simple  massing  strategy  and  is  derived  directly  from  the 
industrial  building  types  at  the  Navy  Yard.   The  high  hipped 
roof  is  topped  with  an  octagonal  cupola.   The  geometry  of  the 
cupola  reflects  the  octagonal  shape  of  the  Muster  House  at  the 
present  entrance  to  the  Navy  Yard.   The  intent  of  this  vertical 
topping  is  to  create  a  landmark  feature  given  the  height  and 
mass  of  the  building. 

Courtright  House  81  Newbury  Street  Boston  Massachusetts  02116  617-262-2320 


The  facades  are  generated  from  the  several  influential  forces. 
The  cornice  at  the  base  of  the  building  corresponds  directly  to 
the  cornice  of  Building  39,  its  immediate  neighbor.   The  high 
arched  windows  and  entrance  openings  at  the  base  are  derived 
directly  from  the  arched  masonary  openings  in  Building  105.   The 
sill  line  of  the  second  floor  windows  align  with  the  low  cornice 
of  Building  39. 

The  base  material  is  generally  granite  which  matches  the  facade 
material  of  Building  39.   The  low  cornice  and  third  floor  window 
lintels  are  precast  concrete.   The  main  body  of  the  facade  is 
comprised  of  brick  masonry  and  is  derived  directly  for  its 
neighbors.   The  window  surrounds  are  precast  concrete. 

The  fenestration  of  the  main  body  of  the  building  is  comprised 
of  windows  with  a  vertical  order.   The  vertically  organized  win- 
dows are  identical  in  proportion  to  the  windows  of  Building  39 
and  are  typical  of  the  windows  at  the  Navy  Yard. 

Over  the  last  month  we  have  focused  on  the  comments  presented  to 
us  at  the  schematic  design  presentation  on  December  22,  1988. 

As  the  comments  relate  to  the  roof  geometry,  we  have  eliminated 
all  roof  overhangs  and  have  simplified  the  overall  geometry  of 
the  roof  by  eliminating  the  cruciform  shaped  hipped  roof.   The 
present  roof  is  a  rectangular  hip  over  the  whole  building  mass. 
This  roof  is  then  topped  with  a  simple  octagonal  cupola. 

With  regard  to  building  fenestration,  fewer  window  types  have 
been  utilized  throughout  in  the  interest  of  simplifying  the 


overall  reading  of  the  building.   A  vertically  organized  window 
module  is  used  in  the  main  body  of  the  building  to  reflect  the 
typically  vertical  windows  at  the  Yard. 

Also,  the  First  Avenue  vehicular  access  has  been  adjusted  to 
insure  safe  pedestrian  passage  along  First  Avenue. 

This  design  attempts  to  respond  to  the  schematic  design  critique 
and  the  historic  context  of  the  Navy  Yard.   It  is  our  intention 
to  develop  a  building  that  is  an  integral  and  compatible  addi- 
tion to  the  Navy  Yard's  urban  system. 


2.0   Structural  Design  Concept  Narrative 


2 .0   Structural  Design  Concept  Narrative 

Jamestown  Place  consists  of  a  seven  story  office  tower,  an  attic 
and  penthouse  with  a  three  level  subgrade  parking  garage.   A 
steel  frame  structure  with  exterior  moment  frames  and  an 
interior  braced  core  has  been  selected  for  the  structural  system 
of  the  building.   This  system  allows  for  flexibility  in  floor 
layouts  and  requires  a  relatively  short  time  frame  for  erection. 

Structural  design  for  Jamestown  Place  is  being  performed  in 
accordance  with  the  requirements  of  the  Commonwealth  of 
Massachusetts  State  Building  Code.   Floor  live  loads  are  based 
on  office  building  use  for  floors  two  through  nine,  retail  use 
at  grade  level,  and  passenger  car  parking  use  on  the  subgrade 
levels.   Roof  snow  load  is  based  on  Massachusetts  Zone  2.   Wind 
loads  are  based  on  Massachusetts  Zone  3,  Exposure  C  due  to 
the  proximity  of  the  site  to  the  open  water  of  Boston  Harbor. 

Based  on  the  recommendations  of  Haley  and  Aldrich  (see  P2  - 
Section  2),  the  foundation  system  consists  of  a  perimeter  slurry 
wall  and  interior  column  spread  footings.   Columns  on  the  east, 
north  and  west  exterior  walls  of  the  building  are  supported 
directly  on  the  top  of  the  slurry  wall.   Lateral  soil,  hydrosta- 
tic and  earthquake  loads  on  the  slurry  wall  are  resisted  by  a 
tieback  and  internal  bracing  system  during  construction  and  by 
the  subgrade  garage  slab  and  associated  framing  system  for  the 
permanent  condition.   The  lowest  level  floor  slab  is  a  six  inch 
concrete  slab  reinforced  with  welded  wire  fabric  over  an 
underslab  drainage  system  to  relief  hydro  static  loads. 


Wind  and  earthquake  loads  on  the  above  grade  portion  of  the 
structure  are  taken  by  a  dual  bracing  system  consisting  of  a 
moment  frame  on  each  of  the  four  exterior  column  rows  and  a  two- 
way  braced  tower  at  the  elevator  core.   A  dual  bracing  system 
results  in  lower  earthquake  loads  on  the  structure  due  to  the 
ductility  of  the  moment  frame  components  of  the  bracing  system. 
Lateral  loads  at  each  floor  level  are  distributed  to  the  ver- 
tical bracing  system  through  the  diaphragm  action  of  the 
concrete  floor  slabs.   Above  grade  lateral  loads  are  transferred 
to  the  slurry  wall  foundation  at  grade  elevation  by  the  ground 
floor  slab. 

Office  and  retail  floors  consist  of  a  3-1/2"  lightweight 
concrete  slab  on  1"  corrugated  steel  deck  which  is  supported  by 
wide  flange  steel  framing.   Wide  flange  steel  framing  was 
selected  over  bar  joist  framing  in  order  to  provide  a  better 
overall  stiffness  to  the  floor  system. 

Garage  floors  in  flat  parking  areas  are  8"  hollow  core  precast, 
prestressed  deck  with  a  2"  concrete  topping.   Parking  ramps  and 
core  areas  are  5"  cast-in-place  concrete  slabs.   Subgrade 
parking  levels  are  supported  by  steel  columns  and  beams  which 
are  pocketed  into  the  slurry  wall  at  the  perimeter.   Transfer  of 
lateral  loads  from  the  slurry  walls  at  the  ramp  to  the  main 
parking  levels  is  accomplished  through  an  internal  bracing 
system  at  the  elevator  and  service  core. 


Exterior  wall  panels  are  supported  at  each  floor  level  by 
relieving  angles  connected  to  the  perimeter  floor  framing  beams. 
Lateral  loads  on  the  exterior  wall  panels  are  taken  out  at  each 
floor  level  by  the  concrete  slab  on  deck. 

Design  drawings  contained  in  P3  Section  2  illustrate  our  struc- 
tural design  concept. 


3.0   Building  Environmental  System  Descriptions 


3 . 0  Building  Environmental  System  Descriptions 

3 .1  Heating  Ventilation  and  Air  Conditioning  System  (H.V.A.C.) 
Jamestown  Place  will  employ  a  water  source  heat  pump  system 
to  satisfy  the  heating  and  cooling  requirements  of  the 
building. 

The  major  components  of  the  water  source  heat  pump  system 

for  this  project  consist  of: 

Ten  boiler  modules  at  403.5  MBH  net  IBR  rating 

Two  high  pressure  base  mounted  circulation  pumps 

Combination  ceiling  concealed  heat  pump  units  and  ver- 
tical closet  type  heat  pump  units 

Closed  circuit  cooling  tower  roof  mounted  with  a  rating  of 
725  G.P.M. 

A  piping  distribution  system  will  carry  either  heat  from  the 
boiler  through  the  heat  pumps  to  the  space  or  cooling  from 
the  cooling  tower  through  the  heat  pumps  to  the  space.   This 
is  all  predicated  upon  sensing  the  loop  water  temperature. 
When  the  loop  water  temperature  falls  to  approximately  63F, 
the  boilers  stage  on  and  the  loop  water  will  be  heated  to 
about  70F.   The  boilers  can  be  staged  in  any  sequence  to 
obtain  equal  life  expectancy.   When  the  loop  water  tem- 
perature rises  to  approximately  90F,  the  cooling  tower 
rejects  the  excess  heat  in  the  loop  to  the  atmosphere.   This 
is  done  in  sequence  by  opening  the  dampers,  starting  the 
spray  pump,  and  starting  the  unit  fans. 


By  utilizing  this  system,  each  tenant's  energy  consumption 
(electrical  usage)  can  be  measured  utilizing  hour  meters. 

Due  to  the  low  operating  water  temperature  in  the  loop, 
lightweight  steel  piping  with  grooved  coupling  fittings  may 
be  used.   This  piping  will  not  require  insulation. 

Air  will  be  distributed  from  the  heat  pumps  through  galva- 
nized or  aluminum  ductwork.  The  terminal  devices  will  be 
supply  air  diffusers  connected  to  the  ductwork  with  insulated 
flexible  ducts. 

Return  air  will  be  accomplished  through  a  series  of  egg 
crate  grilles  or  return  air  light  troffers  located  throughout 
in  the  ceiling  grids.   The  ceiling  will  be  used  as  a  return  air 
plenum  so  return  air  ductwork  will  not  be  required.   All  heat 
pump  ductwork  will  be  acoustically  lined  to  reduce  system 
noise. 

The  main  building  ventilation  will  consist  to  two  10,000 
CFM,  7  1/2  HP  heating  and  ventilating  units  supplying  tem- 
pered air,  by  means  of  hot  water  coils.   One  unit  will  heat 
100%  outside  air  from  9F  to  60F,  60  GPM  and  discharge  it 
into  the  return  air  plenum.   This  system  will  provide  ven- 
tilation for  people  sized  for  approximately  10  CFM  per  per- 
son.  The  other  unit  will  heat  the  outside  air  from  9F  to 
75F,  17  GPM  and  discharge  it  into  the  corridors.   This  unit 
will  provide  corridor  ventilation  and  smoke  exhaust  for  the 
building.   This  system  will  be  sized  at  1  CFM/square  foot 


and  will  recirculate  75%  room  air  and  introduce  25%  outside 
air . 

The  smoke  exhaust  system  will  become  energized  when  a  corridor 
smoke   detector  senses  smoke.   The  effected  floor  will  only 
exhaust  and  floors  above  and  below  will  only  supply.   This 
sequencing  confines  the  smoke  to  one  floor. 

There  will  be  a  central  toilet  exhaust  system.   It  will  con- 
sist of  a  2560  CMF,  1  1/2  HP  roof  fan  with  ductwork  and 
registers  connected  to  each  toilet  room. 

The  building  design  will  conform  to  the  Massachusetts  State 
Building  Code  under  high  rise  building  requirements. 

Building  smoke  exhause  will  be  provided  from  an  8200  CMF,  5 
HP  roof  fan.  This  fan  will  be  connected  to  the  make-up  air 
system  as  previously  described. 

Stairwells  will  be  pressurized.   Pressur ization  will  be  pro- 
vided from  a  1  1/2  HP  supply  air  fan  at  the  lower  most  level 
and  a  relief  damper  at  the  uppermost  portion  of  the  stair. 
The  pressurization  will  be  0.05  inches  of  water.   A  smoke 
detector  located  at  the  top  of  the  stair  will  activate  the 
supply  fan  upon  sensing  smoke. 

All  systems  relating  to  smoke  evacuation  or  smoke  control 
will  be  controlled  from  the  fire  alarm  station.   The  control 
mechanism  can  be  either  manually  operated  (by  the  fire 
department)  or  be  fully  automatic. 


Water  source  heat  pump  systems  supply  air  to  spaces  as 
described  from  ceiling  diffusers.   Window  downdrafts  could 
present  some  nuisance  type  problems  to  personnel  working 
close  to  outside  walls,  in  areas  where  there  is  high  glass. 
Finned  tube  radiation  will  be  provided  in  these  areas  under 
glass  and  be  interlocked  with  the  heat  pump  control  system 
so  that  heating  and  cooling  do  not  function  simultaneously. 


3 . 2   Electrical  Power  and  Distribution  System 

Primary  power  will  be  provided  by  Boston  Edison  Company.   Cygna 
will  design  electrical  areas  to  accomodate  Edison's  13.8  KV 
transformer  and  associated  switch  gear,  having  sufficient  capa- 
city to  meet  the  required  loads  of  the  Project.   480  volt  secon- 
dary power  will  be  provided  from  the  transformer  secondary  to 
main  breaker  equipment. 

Tenant  power  of  480  volt  three  phase,  four  wire  will  be  provided 
from  the  main  electrical  room  to  all  nine  floors  by  means  of  an 
enclosed  Bus  Duct  System. 

Master  metering  will  be  provided  in  the  main  electrical  room 
planned  to  be  located  on  level  1  of  the  garage.   In  additon, 
provisions  for  individual  tenant  metering  centers  with  480  to 
208/120  volt  transformers  will  be  designed  on  each  floor. 

H.V.A.C.,  plumbing,  fire  protection  and  alarm  system  will  be  pro- 
vided power. 


The  estimated  connected  electrical  loads  for  the  project  are  as 
follows: 


Load  Analysis 

Area 

Sq.Ft. 

Watts/Sq.Ft. 

Power  (KW) 

Garage  3  Levels 

50,000 

2 

100 

1st  Fl.  Retail/Commercial 

14,000 

15 

210 

2nd  Fl.  Commercial 

13,505 

12 

162.06 

3rd  Fl.  Commercial 

14,415 

12 

172.98 

4th  Fl.  Commercial 

14,415 

12 

172.98 

5th  Fl.  Commercial 

14,415 

12 

172.98 

6th  Fl.  Commercial 

12,320 

12 

147.84 

7th  Fl.  Commercial 

9,150 

12 

109.80 

8th  Fl.  Commercial 

6,640 

12 

79.68 

9th  Fl.  Commercial 

665 

11 

7.98 

Total  Estimated  Power 

I  @  480V,  3-phase  =  1607.36 
Continuous  Service  X  1.25  =  2009.20 

Emergency  Power 

Elevator  25  HP 

Fire  Pump  75  HP 

Smoke  Exhaust  50  HP 

Emergency  Lights  20  KW 

Fire  Alarm  5  KW 

Preliminary  Sizing  275  KW  Diesel  Generator 


1336.3 


4.0   Project  Statistics 


ZONE  5 
ZONE  1 
ZONE  2 
ZONE  3  ■ 


;  >  1 


I  \   I   ^   J  I 


35'-0' 


ZONE  4 


ZONE 

1 
2 

3 
4 
5 


DESCRIPTION 

Area  under  Office  Building 
Area  under  First  Ave  sidewalk 
(Extended  Garage /3  Levels) 
Total  Area  to  be  excavated 
Foundation  Tie-Back  System 
Buffer  Zone  at  Building  39 


GROSS  AREA 
CALCULATION 


TOTAL  SQUARE  FEET 

14,060 
9,270 


17,095 

17,150 

1,887 


i 


^^ 
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COMMERCIAL  OFFICE  BUILDING 
FLOOR 
COMMERCIAL  OFFICE  BUILDING 


FLOOR 

First 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth/Penthouse 


GROSS  SQUARE  FEET 

10,610  SF 
13,665  SF 
13,725  SF 
14,060  SF 
14,060  SF 
14,060  SF 
10,820  SF 
8,800  SF 


TOAL 


PARKING  GARAGE 
Level  One 
Level  Two 
Level  Three 


99,800  SF 


17,150  SF 
17,150  SF 
17,150  SF 


TOTAL 


USE 

Retail /Commercial 
Commercial 
Commercial 
Commercial 
Commercial 
Commercial 
Commercial 
Commercial 


33  Spaces 
33  Spaces 
33  Spaces 


51,450  SF 


99  Spaces 


CONCEPT  AREA    CALCULATION 


lii 
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5.0   Project  Milestone  Schedule 
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1.0   Final  Transportation  Impact  Overview  Report 
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1.  INTRODUCnON  AND  PROJECT  DESCRIPTION 

The  proposed  project  consists  of  a  retail  and  commercial  development  on  Parcel  39A  in 
the  Charlestown  Navy  Yard.  The  location  of  this  parcel  within  the  Navy  Yard  is  illustrated  in 
Figure  1 .  The  proposed  development  level  is  outlined  below: 


Usfe  Gross  Square  Feet 
RetaU  6,100 

Commercial  Office  93.700 

Total  99,800 

Parking  will  be  provided,  on-site,  via  a  below-grade  parking  garage.  Access  will  be 
provided  via  a  single  access  onto  First  Avenue. 

The  following  is  a  Transportation  Impact  Overview  of  the  proposed  project.  This 
Overview  was  prepared  to  assist  the  City  of  Boston  in  assessing  the  proposed  project  in  relation 
to  the  relatively  modest  transportation  impacts  created  by  the  project.  The  Overview  does  not 
include  an  assessment  of  other  development  proposals  within  the  Navy  Yard.  The  focus  of  the 
work  was  on  identifying  the  incremental  impacts  attributable  to  the  proposed  project. 
Cumulative  impacts  of  the  alternative  development  scenarios  within  the  Navy  Yard  have 
previously  been  studied  by  the  BRA.* 

The  Overview  includes  a  preliminary  assessment  of  the  following: 

•  Existing  Conditions  in  the  vicinity  of  the  project  (i.e.,  within  the  Navy  Yard  gate 
area).  AM  and  PM  peak  hour  turning  movement  counts  were  taken  at  Gates  4  and 
5  in  1988.  In  addition,  two  Automatic  Traffic  Recorder  (ATR)  machine  counts 
were  taken  for  a  24-hour  period  within  the  Navy  Yard  gates  in  1988. 

•  Future  Trip  Generation  fi^om  the  project  was  estimated  based  on  the  development 
program  and  established  trip  generation  rates,  modified  to  recognize  local 
circumstances  of  car  ownership,  transit  availability  and  walking  opportunities. 
Both  person  trips  by  mode  of  travel  and  vehicle  trips  are  presented  by  AM  and  PM 
peak  hour  and  for  an  average  day. 


Charlestown  Navy  Yard  Urban  Renewal  Plan  Amendment,  Final  Environmental  Impact 
Report,  Boston  Redevelopment  Authority,  January  31, 1977. 
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Pjirking  Concems  were  addressed,  analyzing  the  relationship  of  supply  and 
demand,  allocation,  physical  access,  car  ownership,  and  other  elements. 

Site  Access  and  Cixculation  for  the  project  was  examined  within  the  yard, 
extending  to  the  access  gates,  including  service  to  pedestrian  and  vehicles,  parking, 
truck  servicing  and  emergency  access. 

Project  Impacts  were  assessed  with  respect  to  both  the  functionality  of  the  project 
and  its  relative  effects  on  the  supporting  transportation  systems  and  the 
surrounding  area.  Access,  parking  and  construction  impacts  were  also  identified 
and  assessed. 
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2.  EXISTING  CONDITIONS 

2.1  Access  and  Circulation 

The  proposed  project  is  located  within  the  Charlestown  Navy  Yard.  Access  to/from  the 
Navy  Yard  is  provided  at  Gates  4  and  5  onto  Chelsea  Street.  Chelsea  Street  is  an  east-west 
facility  providing  access,  through  City  Square,  to  1-93  and  Route  1.  Connections  are  also 
provided  along  Chelsea  Street  north,  to  Somerville  and  Medford. 

Within  the  Charlestown  Navy  Yard,  access  is  provided  along  Fifth  Street  at  Chelsea  Street 
(Gate  4)  and  along  Thirteenth  Street  at  Chelsea  Street  (Gate  5).  Both  Fifth  Street  and  Thirteenth 
Street  are  two  lane,  two-way  collector  roadways  connecting  to  the  major  east-west  roadway 
within  the  Navy  Yard  ~  First  Avenue. 

Figure  2  illustrates  the  general  circulation  pattern  of  the  collector  roadways  within  the 
Navy  Yard.  Additional  north-south,  two-way  roadways  with  the  Navy  Yard  include  Eighth 
Street  and  Ninth  Street.  Seventh  Street  is  presently  a  one-way,  northbound  facility. 

2.2  Traffic  Volume  Levels 

As  part  of  this  Transportation  Impact  Overview,  peak  period  turning  movement  counts 
were  taken  in  February  1988  at  the  intersections  of  Chelsea  Street  at  Fifth  Street  (Gate  4)  and 
Chelsea  Street  at  Thirteenth  Street  (Gate  5).  These  counts  were  taken  for  the  period  from  7:00 
AM  -  9:00  AM  and  4:00  PM  -  6:00  PM.  The  tiiming  movement  counts  were  taken  to  identify 
the  peak  one-hour  traffic  flows  to  be  used  in  the  traffic  operations  analysis.  An  additional  count 
was  performed  in  January  1989  at  the  intersection  of  First  Avenue  and  Ninth  Street  during  the 
AM  and  PM  peak  hours  identified  above.  This  count  was  used  to  analyse  the  operations  of  the 
site  driveway  at  First  Avenue. 

In  addition,  Automatic  Traffic  Recorder  (ATR)  counts  were  taken  along  Fifth  and 
Thirteenth  Streets,  south  of  Chelsea  Street.  This  data  was  collected  to  identify  hourly  traffic 
volume  variations  during  the  course  of  a  typical  weekday  period.  The  existing  traffic  data  is 
presented  in  Appendix  A. 

The  AM  and  PM  peak  hours  occur  between  7:45  -  8:45  AM  and  4:30  -  5:30  PM, 
respectively.  The  magnitude  of  existing  flows  are  summarized  on  Page  6. 
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AM  Peak  Hour 

PM  Peak  Hour 

Street 

EB/NB* 

WB/SB** 

EB/^fB* 

WB/SB** 

•         Chelsea  Street  east  of 
Fifth  Street 

244 

202 

138 

386 

•          Chelsea  Street,  east  of 
Thirteenth  Street 

62 

29 

54 

258 

Fifth  Street,  south  of 
Chelsea  Street 

152 

161 

188 

107 

•          Thirteenth  Street,  south  of 
Chelsea  Street 

92 

190 

235 

48 

•          Third  Avenue,  between 
Seventh  Street  and 
Ninth  Street 

5 

25 

5 

27 

Peak  hour  turning  movements  at  Gates  4  and  5  are  presented  in  Figures  3  and  4  for  AM  and  PM 
peak  hour  periods,  respectively. 

2.3      Traffic  Operations 

Traffic  operations  were  analyzed  according  to  standard  procedures  and  practices  outlined 
in  the  1985  Highway  Capacity  Manual***.  The  efficiency  of  traffic  operations  at  a  location,  is 
measured  in  terms  of  Level  of  Service  (LOS).  The  LOS  refers  to  the  quality  of  traffic  flow 
along  roadways  and  at  intersections.  It  is  described  in  terms  of  Levels  A  through  F;  where  A 
represents  the  best  possible  conditions  and  F  represents  forced-flow  or  failing  conditions. 
Generally,  LOS  C  or  better  is  considered  acceptable  (i.e.,  average  delays),  although  in  urban 
locations  LOS  D  is  also  acceptable. 

At  signalized  intersections,  LOS  is  defined  in  terms  of  average  approach  delays.  For 
unsignalized  intersections,  reserve  capacities  are  used  to  determine  LOS.  These  measures  are 
discussed  briefly  below  and  Table  1  summarizes  their  inter-relationships.  Average  delay 
measures  the  mean  stopped  delay  experienced  by  vehicles  entering  a  signalized  intersection 
during  the  peak  hour  period.  Average  delay  is  measured  for  each  individual  approach  and  the 
intersection  as  a  whole.  The  LOS  provided  deteriorates  with  increasing  average  delays. 


*         Eastbound  or  northbound. 

*♦       Westbound  or  soutlibound. 

***     Transportation  Research  Board,  Highway  Capacity  Manual,  Special  Report  209,  1985. 
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TABLE  1 
INTERSECTION  LEVEL  OF  SERVICE  (LOS)  DESIGNATIONS* 


Category  Description 

LOS  A:  Describes  a  condition  of  free  flow,  with  low 
volumes  and  relatively  high  speeds.  There  is 
little  or  no  reduction  in  maneuverability  due 
to  the  presence  of  other  vehicles,  and  drivers 
can  maintain  their  desired  speeds  with  little 
or  no  delay. 

LOS  B:  Describes  a  condition  of  stable  flow,  with 
desired  operating  speeds  relatively 
unaffected,  but  with  a  slight  deterioration  of 
maneuverability  within  the  traffic  stream. 

LOS  C:  Describes  a  condition  still  representing 
stable  flow,  but  speeds  and  maneuverability 
begin  to  be  restricted.  The  general  level  of 
comfort  begins  to  deteriorate  noticeably  at 
this  level. 

LOS  D:  Describes  a  high-density  traffic  condition 
approaching  unstable  flow.  Speeds  and 
maneuverability  become  more  seriously 
restricted,  and  the  driver  experiences  a  poor 
level  of  comfort. 

LOS  E:  Represents  conditions  at  or  near  the  capacity 
of  the  facility.  Flow  is  usually  unstable,  and 
freedom  to  maneuver  within  the  traffic 
stream  becomes  extremely  difficult. 

LOS  F:  Describes  forced  flow  or  breakdown 
conditions  with  queuing  along  critical 
approaches.  Operating  conditions  are  highly 
imstable  as  characterized  by  erratic  vehicle 
movements  along  each  approach. 


Delay 
Range** 
(Seconds/ 

vehicle 

0.00-0.50 


Reserve*** 
Capacity 
(Vehicles 
Per  Hour) 

400 


5.1-15.0 


15.1-25.0 


300-399 


200-299 


25.M0.0 


100-199 


40.1-60.0 


0-99 


60.1  or 
greater 


N/A 


** 


*** 


*  Source:   Transportation  Research  Board,  Highway  Capacity  Manual,  Special  Repon  209, 
1985. 

Delay  ranges  relate  to  the  mean  stopped  delay  incurred  by  all  vehicles  entering  the 
intersection  and  do  not  consider  the  effects  of  traffic  signal  coordination.  This  criteria  is 
intended  for  use  in  the  evaluation  of  signalized  intersections. 

Reserve  capacity  refers  to  the  unused  cj^acity  of  the  minor  approach,  on  a  per  lane  basis. 
This  criteria  is  limited  to  use  in  the  evaluation  of  unsignalized  intersections. 
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At  unsignalized  intersections,  reserve  capacity  is  used  to  indicate  LOS.  The  reserve 
capacity  is  the  unused  capacity  of  the  minor  approach  (usually  the  stop  or  yield  sign  controlled 
approach).  This  measure,  defined  in  passenger  cars  per  hour,  indicates  how  many  more  vehicles 
using  an  individual  approach  would  be  required  to  bring  the  intersection  leg  to  capacity. 

Highway  capacity  analyses  were  performed  to  identify  peak  hour  (AM  and  PM)  levels  of 
service  at  the  study  area  intersections  for  existing  traffic  conditions.  The  results  of  this  analysis 
are  presented  in  Table  2.  Detailed  LOS  calculations  for  each  of  these  analysis  cases  are 
presented  in  Appendix  B. 

At  the  present  time,  oj)erations  at  the  intersections  of  Chelsea  Street  at  Fifth  Street  and 
Chelsea  Street  at  Thirteenth  Street  are  at  LOS  B  or  better  during  both  the  AM  and  PM  peak 
hours. 

2.4     Transit  Service 

Three  MBTA  bus  routes  serve  the  Charlestown  Navy  Yard  area.  Two  of  these  routes 
(Routes  92  and  93)  provide  service  to  Sullivan  Square  and  around  Charlestown.  The  third  route 
(111)  provides  services  between  Haymarket  Square  and  Revere.  Route  111  is  the  only  route 
with  a  stop  at  one  of  the  gates  of  the  Navy  Yard.  Bus  route  93  provides  services  to  a  stop  at  the 
intersection  of  Henley  and  Chelsea  Streets,  which  is  a  short  walk  from  the  Navy  Yard.  The 
approximate  frequencies  for  routes  93  and  111  are  shown  in  Table  3.  The  relation  of  the  project 
to  the  transit  system  is  shown  in  Figure  5. 

Both  Routes  92  and  93  stop  at  a  MBTA  rapid  transit  stations.  Route  111  stops  at  the 
Haymarket  Station  of  the  Green  and  Orange  Lines.  The  Green  Line  provides  service  throughout 
downtown  Boston,  as  well  as  to  Lechmere,  Boston  College,  Cleveland  Circle,  Riverside 
(Newton),  and  Arborway.  The  Orange  Line  provides  service  to  Oak  Grove  to  the  north  and 
Forest  Hills  to  the  south.  Route  93  stops  at  the  Sullivan  Square  Station  of  the  Orange  Line. 
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TABLE  2 

EXISTING  TRAFHC  OPERATIONS 

AM  Peak  Hour 

PM  Peak  How 

Average 

Average 

Intersection 

Movement 

LOS 

Delav 
(Seconds) 

LOS 

Delay 
(Seconds 

Chelsea  Street 

EB 

B 

8.8 

B 

7.7 

at  Fifth  Street 

WB 

B 

7.5 

B 

7.5 

(Gate  4) 

NB 

B 

8.3 

B 

8.8 

OVERALL 

B 

8.3 

B 

8.0 

Chelsea  Street 

EB 

B 

5.6 

B 

7.2 

at  Thirteenth  Street 

WB 

A 

4.0 

B 

6.9 

Gate  5) 

NB 

B 

7.7 

B 

5.6 

OVERALL 

B 

6.0 

B 

6.0 
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Bus  Route 
93 
111 


TABLE  3 
BUS  ROUTE  CHARACTERISTICS 


Approximate  Frequency  (Minutes) 


Rush 

Weekday 

Hours 

D^y 

Night 

Sat. 

Sun. 

8 

30 

60 

30 

60 

6/8 

20 

60 

20 

60 
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3.  FUTURE  TRIP  GENERATION 

The  following  section  deals  with  the  amount  of  trips  generated  by  the  proposed  project, 
broken  down  by  the  mode  of  tripmaking  -  automobile  or  public  transit.  These  estimates  form 
the  basis  for  assessing  impacts  of  the  project  on  transportation  systems  as  well  as  on  project 
functioning. 

Starting  with  an  estimate  of  the  number  of  person  trips  generated  per  weekday  by  the  retail 
and  office  components  of  the  development,  total  daily  person  trips  were  calculated.  These  were 
then  divided  into  each  travel  mode.  The  number  of  trips  occurring  in  the  peak  hours  was  then 
derived  from  these  figures.  A  vehicle  occupancy  factor  was  applied  to  convert  auto  person  trips 
into  auto  vehicle  trips.  This  analysis  yields  weekday  and  peak  hour  person  and  vehicle  trips 
generated  by  the  project.  These  trips  were  then  distributed  onto  area  streets  according  to  an 
estimate  of  trip  origins  and  destinations. 

3.1  Person  Trip  Generation 

The  Boston  Transportation  Department  has  published  a  draft  set  of  guidelines  for  the 
preparation  of  transportation  access  plans  in  the  City*.  These  quidelines  contain  a  set  of  trip 
generation  rates  typical  for  Boston  for  various  land  uses.  These  rates  were  used  to  calculate  the 
number  of  person  trips  generated  by  this  project.  Modal  splits  were  also  obtained  from  this 
document.  Auto  occupancy  data  was  based  on  information  presented  in  the  Copely  Place  EIR** 
and  the  500  Boylston  Street  DEIR***.  The  resultant  trip  generation  rates  and  person  and  vehicle 
trip  estimates  associated  with  the  proposed  project  are  presented  in  Table  4. 

3.2  Distribution  to  Transportation  Facilities 

The  distribution  of  project  vehicle  trips  was  based  upon  data  presented  in  the  BRA  Final 
Environmental  Impact  Report****  and  upon  a  review  of  existing  traffic  counts  at  Gates  4  and  5. 
The  general  distribution  is  as  follows: 


*        Transportation  Access  Plans  Guidelines,  Draft  Copy,  Boston  Transportation  Department. 

(not  dated) 
**      Copley  Place  Environmental  Impact  Report,  HMM  Associates,  1980. 
***     500  Boylston  Street  Draft  Environmental  Impact  Report.  October  1984. 
****  Charlestown  Navy  Yard  Urban  Renewal  Plan  Amendment,  Final  Environmental  Impact 

Report,  BRA,  January  31, 1977. 
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TABLE  4 
TRIP  GENERATION  SUMMARY 


SCALE: 


Total: 


6,100  GSF  Retail  Use 
93.700  GSF  Commercial  Office 
99,800  GSF 


ESTIMATED  TRAVEL  CHOICES 


RetaU 


Modal  Split  Percentages:* 

Work: 
Non-Work: 


Transit 

48% 
23% 


Automobile 

42% 
67% 


10% 
10% 


Occupancy:* 


Employees: 
Non-Employees: 


1.4  per  vehicle 
1.6  per  vehicle 


rnmmerrjal  Office 


Modal  Split  Percentages:* 

Work: 
Non-Work: 

Occupancy:* 

Employees: 
Non-Employees: 


Transit 

Automobile 

Walk/Other 

48% 
23% 

42% 
67% 

1.5  per  vehicle 
1.2  per  vehicle 

10% 
10% 

*  Sources:      Copley  Place  Environmental  Impact  Report.  HMM  Associates.  Inc.  1980. 

500  Boylston  Street  Dr^ft  Fnvi^nnmental  Impact  Report.  HMM  Associates,  Inc..  October 
1984. 

BRA  Report  on  1980  Census  ("Diversity  and  Change  m  Boston's  Neighborhoods"), 
adjusted  to  account  for  location  within  Charlestown  and  available  transit. 


3020/TRAN/967 


■15- 


i 


3.        TRIP  GENERATION 


•    Retail 

AM  Peak  Hour 

PM  Peak  Hour 

Average  Daily 

In 

Out 

In 

om 

Person  Rates 
Per  100  GSF 

Work: 
Non-Work: 

2.8 
15.9 

0.3 
0.0 

0.1 
0.1 

0.3 
0.8 

0.6 
1.6 

No.  Transit  Users 
(persons) 

Work: 

Non-Work: 

Total: 

8 

22 
30 

1 

Q 
1 

0 
Q 
0 

1 
1 

2 

2 

2 
4 

Walk/Other 
(persons) 

Work: 

Non-Work: 

Total: 

2 

m 

12 

0 
Q 
0 

0 
Q 
0 

0 

i 
1 

0 

2 
2 

Automobiles 
(persons) 

Work: 

Non-Work: 

Total: 

7 
72 

1 
Q 
1 

1 

1 
2 

1 

2 
4 

2 
8 

Vehicle  Trips 
(vehicles) 

Work: 

Non-Work: 

Total: 

5 

41 
46 

1 
Q 
1 

1 

1 

2 

1 

2 
3 

1 
4 
5 

•     Commerrifll  Qffir? 

AM  Peak  Hour 

PM  Peak  Hour 

Average  Dmly 

In 

Out 

la 

Out 

Person  Rates 
Per  1000  GSF 

Work: 
Non-Work: 

4.3 
2.4 

1.7 

0.4 

0.0 

0.2 

0.1 
0.2 

1.5 
0.3 

No.  Transit  Users 
(persons) 

Work: 

Non-Work: 

Total: 

193 

52 

245 

76 
85 

0 
4 
4 

4 
4 
8 

68 

74 

Walk/Other 
(persons) 

Work: 

Non-Work; 
Total: 

40 
22 
63 

16 

4 

20 

0 

2 
2 

1 
2 
3 

14 
17 

Automobiles 
(persons) 

Work: 

Non-Work: 

Total: 

170 

150 
320 

67 
24 
91 

0 

12 
13 

4 

12 
16 

59 
11 
78 

Vehicle  Trips 
(vehicles) 

Work: 

Noq-Work; 
Total: 

94 
125 
219 

37 
2Q 
57 

0 

U 
11 

2 

U 
13 

33 
16 
49 

Total  Trips: 

Transit  (persons) 

275 

86 

4 

10 

78 

Cars  (vehicles) 

Work:                      99                     38                 1                 3 
Non-Work:             166                     2Q               H               n 
Total  Vehicles:      265                     58                13               16 

ortation  Access  Plans  Guidelines,  Boston  Transportation  Department, 

34 

2Q 
54 

*  Source:       Trausp 

Draft. 
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Trip  Distribution 
Vehicles  traveling  through  Charlestown  to  Chelsea  Street 
to/from  the  north 

Vehicles  entering/exiting  the  site  from  Chelsea  Street, 
east  of  the  Navy  Yard  to/from  points  south,  east  and  west 


30% 


70% 


3.3      Parking  Demand 

Parking  demand  for  an  office  or  retail  land  use  is  related  to  the  decision  to  use  a  private 
vehicle  on  a  particular  trip.  Thus  the  demand  for  parking  is  dirertly  related  to  the  number  of 
vehicles  driven  to  the  site.  In  an  urban  area  with  readily  available  access  to  transit,  the  demands 
for  parking  are  less  than  in  a  suburban  setting.  In  a  facility  such  as  this  one,  vehicles  will  be 
generated  for  both  work  and  non-work  related  uses.  The  parking  demand  rates  used  reflect  this 
difference.  For  work  related  vehicle  trips  there  is  a  direct  one-to-one  relationship:  25  work  (or 
employee)  related  daily  trips  require  25  parking  spaces.  For  non-work  related  trips  this  rate  is 
less  due  to  the  fact  that  most  non-wo±  related  trips  do  not  require  use  of  a  parking  space  for  the 
entire  day.  This  turnover  in  parking  demand  is  reflected  in  the  use  of  a  2.67  turnover  rate*. 
Thus,  25  non-work  daily  trips  would  require  only  nine  parking  spaces.  Using  these  rates  the 
estimated  parking  demand  for  this  facility  is  161  spaces.  Table  5  summarizes  the  parking 
demand  by  use  and  trip  purpose. 

The  project  will  contain  99  spaces  on-site  in  the  below  grade  parking  garage.  This 
quantity  will  be  sufficient  to  meet  the  demands  of  all  work  trips  generated  by  both  the  retail  and 
office  components  of  the  project.  The  remaining  demand  of  62  non-work  related  trips  will  be 
met  by  designating  a  sufficient  number  of  spaces  in  the  parking  structure  located  in  Building  199 
which  currently  has  a  surplus  of  parking  spaces.  The  Boston  Redevelopment  Authority  is 
presently  investigating  the  metering  of  on-street  parking  in  the  shipyard,  and  this  could  also  have 
the  potential  of  providing  additional  space  for  non-work  related  trips  to  the  project. 

TABLES 
PROJECT  PARKING  DEMAND 


Use 
Retail 
Office 
Total 


Work  Trips 

Trips        Demand 

5  5 

M  94 

99  99 


Non-Woik  Trips 

Trips        Demand 

41  15 

125  42 

166  62 


Total  Demand:  161  Spaces 
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4.  PROJECT  IMPACTS 

In  summary,  the  impacts  associated  with  the  proposed  project  are  quite  modest  with 
respect  to  the  existing  levels  of  transit  and  automobile  use  in  the  area.  Average  daily  vehicle 
trips  for  the  project  have  been  estimated  at  265  in  and  265  out.  In  the  PM  peak  hour,  16  vehicles 
are  expected  to  enter  and  54  leave  the  premises.  Morning  peak  traffic  will  be  58  trips  in  and  13 
out. 

4.1  Transit/Pedestrian  Impacts 

Given  the  proximity  of  the  proposed  project  to  three  MBTA  bus  routes,  each  of  which 
provides  service  to  a  rapid  transit  station,  no  severe  restrictions  will  be  placed  on  transit  use. 
The  project  is  expected  to  generate  a  maximum  of  90  transit  trips  during  the  AM  peak  hour  and 
88  during  the  PM  peak.  Given  that  a  minimum  of  seven  and  a  half  buses  are  scheduled  to  pass 
the  Navy  Yard  on  each  route,  this  level  of  demand  should  not  place  any  stress  on  the  transit 
system.  Additionally,  an  earlier  proposal  by  the  BRA  to  provide  bus  service  into  the  Navy  Yard 
would  increase  transit  ridership  and  reduce  traffic. 

4.2  Garage  Access 

The  proposed  underground  parking  garage  will  provide  direct  access  to  First  Avenue.  The 
general  layout  of  the  garage,  in  relation  to  First  Avenue,  is  illustrated  in  Figure  6.  As  indicated 
in  Section  4.3  below,  the  layout  wUl  be  sufficient  to  adequately  service  the  estimated  vehicle 
demand. 

4.3  Traffic  Volumes  with  the  Proposed  Project 

The  previously  presented  project  vehicle  trip  estimates  were  added  to  the  existing  AM  and 
PM  peak  hour  flows  to  develop  peak  hour  volumes  with  the  proposed  project.  These  volumes 
are  presented  in  Figures  7  and  8  for  AM  and  PM  peak  hour  periods,  respectively. 

4.4  Traffic  Operations 

The  magnitude  of  vehicular  traffic  generated  by  the  project  will  not  cause  any  noticeable 
lowering  of  traffic  levels  of  service,  compared  to  existing  conditions.  Increases  in  vehicle 
delays  due  to  project  traffic  at  adjacent  signalized  intersections  will  be  modest.  Table  6  presents 
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TABLE  6 
TRAFHC  OPERATIONS  WITH  THE  PROPOSED  PROJECT 


(1) 


AM  Peak  Hour 


PM  Peak  Hour 


Intersection 

Movement 

LOS 

Average 
Delav 

Reserve 
Capacity 

LOS 

Average 
Delav 

Reserve 
Capacity 

Chelsea  Street  at 

EB 

B 

9.8 

NA 

B 

7.8 

NA 

Fifth  Street 

WB 

B 

7.7 

NA 

B 

7.6 

NA 

(Gate  4) 

NB 

B 

8.4 

NA 

B 

10.1 

NA 

OVERALL 

B 

8.9 

NA 

B 

8.7 

NA 

(2) 


(3) 


Chelsea  Street  at 

EB 

B 

5.6 

NA 

B 

7.3 

NA 

Thirteenth  Street 

WB 

A 

4.0 

NA 

B 

6.9 

NA 

(Gate  5) 

NB 

B 

7.7 

NA 

B 

5.7 

NA 

OVERALL 

B 

5.9 

NA 

B 

6.1 

NA 

Project  Access 

EB 

A 

NA 

976 

A 

NA 

1094 

at  First 

SB 

A 

NA 

973 

A 

NA 

1021 

Avenue 

OVERALL 

A 

A 

NA  =  Not  Applicable 
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a  summary  of  peak  hour  traffic  operations  with  the  proposed  project.  A  review  of  this  table 
indicates  that  peak  hour  operations  with  the  proposed  project  will  not  change  appreciably 
compared  to  existing  conditions.  AM  and  PM  peak  hour  operations  with  completion  of  the 
proposed  project  will  be  at  LOS  B  or  better  at  both  Gates  4  and  5.  At  the  intersection  of  the 
project  garage  access  with  First  Avenue,  AM  and  PM  peak  hour  operations  will  be  at  LOS  A. 
Vehicle  queuing  into  and  out  of  the  garage  will  be  insignificant. 

4.5  Parking 

The  proposed  project  will  provide  a  total  of  99  parking  spaces  for  retail  and  office  use. 
The  99  spaces  provided  on  site  will  be  reserved  for  employees.  The  remaining  demand 
generated  by  the  project  will  be  met  by  reserved  parking  provided  in  the  Building  199  parking 
structure.  Parking  will  be  provided  in  a  garage  beneath  the  parcel.  Access  to  the  garage  will  be 
via  First  Avenue  and  will  include  one  lane  in  and  one  lane  out,  which  will  be  sufficient  to  meet 
peak  demands. 

4.6  Loading  and  Taxis 

For  commercial  uses,  loading  will  take  place  on-street.  This  wUl  occur  primarily  during 
off-peak  p)eriods  and  due  to  the  baseline  volume  along  adjacent  roadways,  should  not  impact 
operations  in  the  area. 

4.7  Construction  Activity 

Conditions  may  require  some  offsite  storage  of  materials  and  equipment.  Over  the  project 
construction  period,  the  number  of  workers  will  vary.  Parking  in  nearby  offstreet  facilities  will 
be  encouraged,  along  with  maximum  carpooling.  After  the  foundation  and  garage  work  is 
completed,  limited  onsite  parking  will  be  available. 
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5.  MITIGATING  MEASURES 
5.1       Transportation  Management 

As  a  basic  element  of  transportation  management,  the  developer  intends  to  foster  a 
transportation  component  within  the  building  management  organization.  This  "transportation 
office"  wiU  be  the  means  of  implementing  the  access  program  among  the  employees,  as  a 
service.  On  a  day-to-day  basis,  this  function  will  be  served  by  a  cooperative  effort  between  the 
employers  and  the  physical  management  staff. 

5.1.1  Transit/Pedestrian  Measures  -  Provision  of  bus  service  within  the  Navy  Yard  has 
the  potential  to  increase  the  transit  share  of  project  trips.  Existing  service  stops 
outside  the  Navy  Yard.  Initiation  of  service  in  the  Navy  Yard  providing  more 
direct  access  to  the  MBTA  Rapid  Transit  lines  and  the  Downtown  would  promote 
greater  ridership,  especially  during  peak  periods.  The  original  Qiarlestown  Navy 
Yard  EIR*  prepared  by  the  BRA  discussed  plans  for  the  provision  of  MBTA  bus 
service  in  the  Navy  Yard  to  the  Orange  Line  in  CharlestowTi  and  a  shuttle  bus  to 
Haymarket  Station. 

5.1.2  System  Operational  Improvements  -  Operational  controls  on  the  area  streets  should 
be  reviewed  to  assure  that  missing  signs  are  replaced,  cross-walk  markings 
restored  to  good  condition,  and  signal  timing  checked  for  good  balance  between 
vehicular  and  pedestrian  requirements. 

Long  range  plans  are  proceeding  for  the  reconstruction  and  depression  of 
the  Central  Artery  along  with  a  new  Third  Harbor  Tunnel.  This  massive 
undertaking  in  the  core  area  wiU  eliminate  or  at  least  strongly  alleviate  some 
current  major  problems  so  that  traffic  will  be  less  likely  to  reroute  to  more  local 
streets,  but  stay  on  the  major  arterial  facilities. 

5.2     Parking  Management 

The  volume  of  cars  entering  or  leaving  at  any  one  time  is  projected  to  be  relatively  small 
and  the  total  supply  of  99  spaces  on-site  coupled  with  the  reserved  spaces  at  Building  199  is 
projected  to  be  more  than  adequate  to  service  project  vehicle  demands. 


*         Charlestown  Navy  Yard  Renewal  Plan  Amendment,  Final  Environmental  Impact  Report, 
BRA,  January  31,  1977. 
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The  project  proponent  will  discuss,  with  the  city,  various  ways  to  designate  space  uses  in  an 
attempt  to  better  service  the  area  in  general. 

5.3      Construction  Management 

In  order  to  mitigate  the  transportation-related  impacts  of  construction,  care  must  be  taken 
to  limit  the  size  of  the  construction  site  with  respect  to  encroachment  on  adjacent  streets,  the 
timing,  routing  and  intensity  of  construction  vehicles,  and  the  access  conditions  of  workers. 
Street  encroachments  involving  City  pennitting  and  the  use  of  streets  by  trucks  and  parking  also 
fall  under  City  control.  Construction  management  measures  must  therefore  be  closely 
coordinated  with  City  departments  —  Inspectional  Services,  Public  Works,  Transportation  —  and 
for  permanent  easements  or  physical  street  changes,  with  the  multi-departmental  Public 
Improvements  Commission. 

Some  limitations  exist  in  detailing  a  construction  management  plan  prior  to  the  public 
permitting  process  and  months  in  advance  of  construction  itself.  The  City  permits  and  controls 
require  specific  input  from  the  City  agencies  responsible,  who  must  take  into  account  expected 
conditions  at  the  time  of  construction,  including  coordination  with  other  public,  private  or  utility 
construction  going  on  at  the  same  time.  With  this  in  mind,  it  is- only  possible  at  this  time  to  state 
a  number  of  principles  which  will  govern  the  construction  process  in  order  to  reduce  negative 
impacts. 

5.3.1  Control  of  Trucks  -  Trucks  transporting  materials  and  equipment  to  and  from  the 
site  wUl  be  routed  on  major  streets  to  avoid  residential  neighborhoods.  Control  of 
access  times  will  be  imposed  so  that  peak  hour  disruptions  will  be  avoided.  Such 
peak  hour  congestion  is  as  detrimental  to  the  construction  process  as  it  is  to  general 
traffic.  At  and  near  the  site,  truck  maneuvering  will  be  supervised  by  flagmen  or 
policemen,  and  time  at  the  site  will  be  kept  at  a  minimum.  Police  supervision  will 
be  required  when  excavations  arc  being  made  into  the  street,  and  at  other  times 
when  required  by  construction  activities.  Controls  governing  the  spilling  of 
materials  from  trucks  will  be  observed. 

5.3.2  Street/Sidewalk  Encroachments  -  Care  will  be  taken  to  fence  in  the  construction 
area  and  provide,  through  signing  and  physical  construction,  alternate  pedestrian 
ways  as  necessary,  all  subject  to  City  permits.  The  worst  period  in  this  respect  will 
be     during     the     excavation     and     foundation     construction     phase.      The 
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establishment  of  staging  areas  at  nearby  locations  will  be  investigated  to  mitigate 
the  severity  of  encroachments. 

5.3.3  Wo'Ve''  Parking  -  To  reduce  the  number  of  worker  vehicles  coming  to  the  site  area 
and  attempting  to  park  onstreet,  workers  will  be  encouraged  to  take  transit  or 
carpool.  After  the  foundation  work  has  been  completed,  some  worker  parking 
onsite  will  be  possible. 

5.4      Monitoring 

One  of  the  most  effective  ways  to  guarantee  the  long  range  viability  of  the  project  is  to 
plan  periodic  monitoring  of  access  conditions.  The  developer  is  committed  to  do  this  for  good 
management  of  the  development  and  to  help  achieve  public  goals  in  transportation.  On  an  annual 
basis,  surveys  will  be  taken  and  previous  years'  records  will  be  assembled  to  show  the  travel 
practices  of  building  residents  and  visitors  ~  car  ownership,  trip  generation,  the  modal  split 
achieved,  tenant  and  visitor  parking  utilization,  car  rental  experience,  loading  activities,  etc. 
This  annual  review  will  occur  on  the  anniversary  of  the  issuance  of  the  Certificate  for  Use  and 
Occupancy  by  the  City.  Cooperation  from  the  City  will  be  expected  on  the  necessary  survey 
forms  and  required  data.  A  summary  report  will  be  prepared  and  discussed  with  the  City  to 
review  how  well  the  project  performed  from  a  transportation  vantage  point.  Where  problems  or 
opportimities  are  found,  appropriate  responses  from  both  the  development  and  the  public  sector 
will  be  sought. 
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APPENDIX  A 
TRAFHC  COUNT  DATA 
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1   X   17 

3   I    0 

0   X    2 

0   X    5  16 

3:45-=?:^;?  AM      I          4 

3   X   A5 

2   X   12 

2   X    1 

0   X    1 

0   X    3  ;   4 

JTUDY  AREA  PEAK 
HOUR  'AiLu-cS 

X 
X 

^OTAL:  '.t-^ICLES 

X 

56 

X 

135 

X 

36 

X 

6 

X 

5 

X 

24 

X 

I  T-jCkS 

X 

347. 

X 

4V. 

X 

12:; 

X 

17-/. 

X 

07. 

X 

63V. 
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JOB  NO:  2397    TOWN/CITY:  CHARLE3T0WN 


DATE:  02/:2,S8  I 
! 


DAY  OF  WEEK:  WEDNESDAY    WEATHER:  CLEAR   RECORDERS:  SHG 

INTERSECTION:  CHELSEA  ST. /FIFTH  ST. (GATE  4) 

REMARKS: 

PEAK  HOUR  AT  THIS  LOCATION:  4:30-5:30  PM 

PEAK  HOUR  FOR  THE  STUDY  AREA:   a:3C-5:3C  '^M 


VEHICLE     COUNT 


1          1 

2 

3 

4 

5                              6 

i 

riME  PEi^K:                  1     AUTOS 

TRCKS     1     AUTCiS 

TRCKS    I     AUTOS 

TRCKS     1     AUTOS 

TRCKS     I     AUTOS  1  TRCKS     1     AUTOS  :  TRCKS     I 

♦  :C0-t:i5   -f1               1         9 

1       1         13 

0      I        26 

1       I          6 

0      1          5     ;        0      1        lA     ;        2      1 

4:15-a:3^  =«               I        11 

1      1        20 

0      I        24 

0      1          3 

3      1          4     ;         0      1        16     :        5      Z 

♦:3C-4:45  =M               1        13 

1       1         14 

1       1        32 

1      1       ;5 

0      1          h     ■         i      I        22 

4       I 

*:45-5:03  =n               1        12 

2      1        30 

0      1        32 

1       I        11 

0      1          5     ;        0      1        29 

4       I 

j:00-5:i5   -fl                1         14 

2      1        15 

2      1        44 

1       1        18 

0      1          8     ;        0      I        32 

3      1 

^:  15-5:32  '-Tl               1          <? 

2      1        20 

1       1        24 

0      1          9 

0      1          5     !        0      1        15 

4      2 

^30-5:-,5  ^n               I        12 

2       1        25 

0      1        20 

1       I          7 

0      1          6     10      1         3 

2      2 

3:«5-t.:^e  =fi                J         10 

2      1        21 

0      1        18 

1       I         10 

0      1          4     ;        0      1          9 

JDY  A,R£.A  -lAK 
lUR  "^'(^JIS 

1 

2 

^Al:  vL^II^ES 

2 

55 

1 

33 

1 

135 

1 

53 

I 

24 

1 

113 

X  TS-.  >>s 

1 

137. 

I 

57. 

1 

27. 

1 

ez 

1 

07. 

1 

-  -'  ■'. 
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JOB  NO:  2397    TOWN/ CITY:  CHARLE5T0WN  DATE:  02/2^-33 

DAY  OF  week:  TUESDAY      WEATHER:  CLEAR   RECORDERS:  SHG 

INTERSECTION:  CHELSEA  ST. /THIRTEENTH  ST. (GATE  5) 

REMARKS: 

PEAK  HOUR  AT  THIS  LOCATION:  4:30-5:30  PM 

PEAK  HOUR  FOR  THE  STUDY  AREA:  A: 30-5: 30  PM 


VEHICLE     COUNT 


1 

2 

3 

A 

5 

6 

TI.'IE  F^RIM' 

AUTOS 

TRCKS 

I     AUTi:>S 

TRCKS 

I     AUTOS 

TRCKS 

i  AUTOS 

TRCKS 

[  AUTOS 

TRCKS 

:  AUTOS 

TP>3 

A:00-a:i5  ^f1 

Z 

A   1 

[    9 

'I 

36 

1   1 

0 

0   1 

[    0 

0   1 

11 

c 

4:l5-i:3i  ?M 

1 

!   13 

1 

:    15 

1 

[    1 

0 

[    0 

0 

:     26 

5 

4:30-*:*5  ?h 

,-, 

1   J 

[    8 

0   ] 

i   5A 

1 

0   1 

[    1 

0   1 

6 

1 

4:A5-5:^^  ?« 

1 

0 

;   7 

3 

!   A2 

"1 

[    A 

0 

[    1 

0 

:      12 

0 

5:00-5:15  =« 

0 

A. 

0   ! 

8 

J. 

66 

i.         i 

A 

0   ] 

0 

0  ] 

13 

0 

||:l5-5:3e  PM 

i. 

0 

1                ^~f 
1        X  1 

1   1 

;   5h 

i. 

1. 

0 

[    0 

0 

:       3 

0 

^:30-5:45  =f1 

0 

0   1 

5 

26 

^ 

1 

0  ] 

1 

0   1 

9 

2 

^:45-c:ei  P« 

1 

0   ] 

5 

1   ! 

39 

1    1 

[    3 

0   1 

[    0 

0 

I    7 

0 

STUDY  ARE.A  -EAK 
HOUR  V(^U-£5 

I 
I 

^otal:  v'e-::^s 

1 

s 

1 

46 

I 

';■■//, 

I 

11 

I 

i. 

I 

3A 

I 

1 

137. 

1 

m 

I 

4V. 

I 

07. 

I 

07. 

I 

r. 
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GEOMETRY 

THv(JO  AVS. 
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JOE  no:  ;397    TOWN/CITY:  CHARLESTOWN 

DAY  OF  week:  TUESDAY     WEATHER:  RAIN 

intersection:  THIRD  AVE. /SEVENTH  ST. 

REMARKS: 

PEAK  HOUR  AT  THIS  LOCATION:  4:30-5:30  PM 

PEAK  HOUR  FOR  THE  STUDY  AREA:  4:30-5:30  Pfl 


DATE:  22/23/ 3E 
RECORDERS:  SHG 


VEHICLE     COUNT 


1 

2 

3 

A 

5 

6 

TL-f  PERIOD 

AUTOS 

TRCKS 

AUTOS 

TRCKS 

AUTOS 

TRCKS 

AUTOS 

TRCKS 

1  AUTOS  : 

TRCKS  I  AUTOS  ;  TRChS 

A:e3-4:;5  i^M 

1 

0 

0 

0 

11 

1 

L. 

0 

4:i5-4:3^  ?f1 

9 

1 

0 

i. 

I 

1 

0 

A:3C-4:a5  ?M 

t. 

0 

1 

0 

4 

1 

1 

0 

A:45-5:a2  PM 

3 

0 

0 

0 

5 

0 

0 

0 

^:3S-5:;5  ?:1 

9 

0 

0 

0 

11 

1 

1 

0 

^:  15-5:35  PPI 

7 

1 

0 

0 

3 

0 

1 

0 

5:33-5:4:  Pfl 

5 

0 

1 
1 

0 

0 

1 

0 

0 

5:45-6:3-e  ?M 

4 

0 

1 

0 

0 

0 

1 

0 

STUDY  AREA  ^EAK 
HOUS  V0L..WE5 

I 
I 

TOTAL:  VEr^IL^ES 

1 

i^i. 

1 

3 

1 

2-5 

I 

3 

I 

:;  t;-jcks 

S 

5X 

I 

0-/. 

X 

3-/. 

I 

01 

\ 

I 
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JOB  NO:  2397    70UN/CITY:  CMARLESTC)VJN 

SAY  OF  WEEK:  WEDNESDAY    WEATHER:  CLEAR   RECORDERS:  3HG 

intersection:  THIRD  A'v'E.,' SEVENTH  ST. 

REMARKS: 

PEAK  HOUR  AT  THIS  LOCATION:  7:45-8:45  AM 

PEAK  HOUR  FOR  THE  STURDY  AREA:  7:45-3:45  AM 


DATE:  B:7:4/3S 


VEHICLE     COUNT 


1 

2 

3 

4 

5 

s 

TIME  PERIOD 

AUTOS 

TRCKS  ] 

AUTOS 

TRCKS  1 

AUTOS 

TRCKS  1 

!  AUTOS 

TRCKS 

I     AUTOS  ;  TRCKS  I 

AUTOS  ;  TRCKS 

7:Ce-7:l:  AM 

3 

0   1 

1 

0   1 

3 

0    ] 

^ 

0  I 

7:15-7:5i!  AM 

3 

1   ] 

1 

0 

7 

0   ] 

[    1 

0   I 

7: 38-7: -5  AM 

3 

1   1 

3 

0   ] 

[    4 

1 

i            i 

0 

0   I 

7:45-a:?-e  AM 

5 

0 

[    5 

1 

[    6 

1 

!    3 

0   ! 

3:00-3:15  AM 

3 

1   1 

[    6 

0 

;      5 

0   1 

8 

0   I 

3:15-6:32  AM 

5 

1 

[    5 

0 

[    6 

0 

[    1 

0 

I 

|^::^-8:i5  AM 

7 

0 

[    8 

0 

[    5 

1   1 

:       9 

0   I 

^:45-?:e^  AM 

6 

0 

1    5 

0 

I    4 

0 

;   A 

0   I 

bTUDY  AREA  -EAK 
HOUR  i,Vvl^S 

TOTAL:  .^hlC.ES 

:7 

I 

^5 

I 

l'4 

I   21 

I 

;  TRACKS 

7y 

[ 

4-. 

I 

87. 

[       0:: 

I 
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TE  CODE  : 

«i»J:337 

PAGE: 

1 

ICATION     : 

FIFTH  ST. 

AT  GATE  4 

FILE: 

NAVY2 

)UNT  SITE: 

CHARLESTOWN 

>ERflTOR     : 

hW  ASSOCIATES 

DATE: 

2/09/88 

^        TUESDAY-  9  : 

NB 

SB                 COMBINED 

WEDNESDAY- 10  :     NB 

SB 

COMBINED 

^.._. 

AM     p«         m     fm         m      9^^ 

AM 

PM 

AM 

PM 

AM 

PM 

>-M 

*       *          t 

» 

7 

36 

9 

34 

16 

70 

>:15 

•       «          t 

t 

5 

23 

4 

35 

9 

58 

:30 

ft          « 

f 

4 

30 

3 

30 

7 

60 

>:45 

*       t          * 

f 

5 

37 

4 

47 

9 

84 

:» 

*       *          f 

» 

1 

28 

5 

35 

6 

63 

:15 

•              C                       i 

f 

1 

31 

1 

27 

2 

58 

:3d 

t               t                        * 

f 

0 

36 

3 

35 

3 

71 

:A5 

ft                        • 

f 

0 

23 

1 

40 

1 

69 

>:« 

•               t                        * 

t 

1 

30 

0 

38 

I 

68 

>:15 

ft                       « 

f 

0 

42 

0 

30 

0 

72 

!:3« 

ft                        < 

f 

2 

34 

2 

38 

4 

72 

1-A5 

f               f                       « 

f 

1 

54 

3 

21 

4 

75 

l-M 

f               f                        « 

t 

1 

54 

5 

26 

6 

80 

3:15 

f         55             « 

25             • 

80 

0 

58 

0 

25 

0 

83 

3:30 

♦         43             • 

25             « 

68 

0 

33 

1 

32 

1 

65 

3:A5 

*              30                   4 

30             • 

60 

0 

38 

0 

28 

0 

66 

^m 

♦         25             « 

22             * 

47 

1 

1 

2 

k:15 

*         24             « 

22             « 

46 

1 

0 

1 

i:30 

f         27~           i 

32^          « 

59 

2 

1 

3 

*:« 

*          40              1 

i         40             * 

i          80 

2 

0 

2 

5:00 

f         75             « 

28             < 

103 

1 

3 

4 

5:15 

f         36             i 

i         36__          t 

i       n_ 

2 

5 

7 

■■^ 

♦         21'          i 

i         25             « 

46 

4 

11 

15 

fk 

*          41              * 

i         34             t 

\         75 

3 

19 

22 

Tl 

♦          40              i 

i         37             i 

f          77 

7 

34 

41 

B:15 

*          37             < 

t         29             H 

)          66 

7 

41 

48 

B:30 

f         25             1 

f         33             < 

f          58 

16 

38 

54 

B:45 

f         23             * 

t         38             1 

i          61 

18 

32 

50 

7:00 

f         23             1 

f         27             f 

►          50 

14 

20 

34 

7:15 

f         24 

t         23             ( 

i          47 

33 

32 

65 

7:30 

f          14             f 

t         30             1 

f          44 

35 

26 

61 

7:45 

f          11 

»         23             < 

1          34 

"23 

38 

61 

8:00 

f         22             ( 

f         32             f 

f          54 

40 

41 

81 

8:15 

f         20 

»         39 

»         59 

39 

55 

94 

8:30 

f         16 

»         25 

»          41 

38 

39 

77 

8:45 

f         16 

t         18 

1          34 

33 

"  54 

87 

9:00 

f         13 

*         35 

t          48 

37 

45 

82 

9:15 

f         14 

»         20 

t         34 

23 

46 

69 

9:30 

f         12 

f         26 

I         38 

27 

32 

59 

9:A5 

f           9 

f         19 

1         28 

32 

37 

69 

0:00 

f         14 

1         14 

I         28 

23 

23 

46 

0:15 

f           8 

f         17 

1         25 

37 

34 

71 

0:30 

f           7 

f         16 

»         23 

31 

33 

64 

0:45 

f              10 

f         19 

f         29 

35 

28 

63 

1:00 

f           9 

t         18 

f         27 

24 

21 

45 

» 

1:15 

f         12 

f         24 

f         36 

33 

40 

73 

1:30 

f         10 

f         14 

f         24 

33 

28 

61 

1:45 

f           7 

f         12 

f         19 

46 

36 

82 

% 

«        813 

f       907 

f      1720 

728 

593 

934 

521 

1662 

1114 

JfnTOTALS 

813 

907 

1720 

1321 

1455 

2776 

<TOTfiL 

f    47,3 

f    52.7 

43.8 

53.2 

56.2 

46.8 



^EflK  HOUR 

f      4:30 

f      6:00 

f      4:30 

8:00 

2:38 

8:15  12:15 

8:15 

2:30 

^UME 

f        178 

f        137 

f        314 

150 

200 

193 

147 

340 

310 

rE  CODE 

:  0«M2397 

CATION 

:  FIFTH  ST.  AT  GATE  4 

JNT  SITE 

:  Oi^RLESTOWN 

ERflTOR 

:  ^«•  ftSSOCIftTES 

a^ 

MOOSY    8           TUESDAY    9 

WEDNESDAY 

*) 

NB      SB              N6      SB 

N6      SB 

r — — 

:0e  AM 

21        20 

:00 

2        10 

:ee 

4          5 

:00 

1          6 

:0e 

6         2 

:ee 

10       38 

:00 

48      145 

:00 

105      116 

•M 

150      189 

:ee 

119      160 

:0e 

126      118 

:0e 

136      125 

:0e  PM 

126      146 

:0e 

124      137 

:0e 

160      127 

:00 

183      111 

:00 

♦          ♦             116      116 

*          t 

:e0 

♦          f             173      123 

*         t 

:0e 

♦         »             125      137 

*          t 

:0e 

t         ♦              72      103 

*          * 

:0e 

♦          *               74      114 

t          * 

:00 

«          *               48      100 

f          t 

10 

♦          *               39        66 

»          « 

^ 

♦          ♦               38        68 

t          t 

NB   SB 


FRIDAY  12 
NB   SB 


SATURDAY  13 
NB   SB 


SUNDAY  14 
NB   SB 


PA6E:  1 
FILE:  NAVY2A 

DATE:  2/08/88 

WEEK  AVERAGE 
NB   SB 


21 

20 

2 

10 

4 

5 

1 

6 

6 

2 

10 

38 

48 

145 

105 

116 

150 

189 

119 

160 

126 

118 

136 

125 

126 

146 

124 

137 

160 

127 

183 

111 

116 

116 

173 

123 

125 

137 

72 

103 

74 

114 

48 

100 

39 

66 

38 

68 

TALS 


685   827 


1321  1455 


2006  2282 


COMBINED  TOTALS 


:00  AM               1 
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:0e                  \ 
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»                       ♦                        221 

:0e                   1 
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»                       t                        339 

:0e                   \ 

279                      f                        » 

*                       ♦                        279 

:00                   \ 

244                      •                        « 

»                       t                        244 

:00                   \ 

261                       t                        t 

t                      «                        261 

:00  PM              4 

272                     »                       • 

•                        •                          272 

:00                   \ 

261                       •                        • 
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:00                   \ 

287                      »                        t 

•                       t                        287 

:ee              \ 

294                      t                        « 

*                      •                        294 

:00                   \ 

(                     232 

f                        ♦                        » 

*                      *                        ZSi. 

):00                   K 

\                     2% 

i                        t      •                  » 

f                      *                        2% 

:00                         \ 

»                     262 

t                        »                        » 

*                      »                        262 

ik 

1                      175 

ft* 

*                      ♦                         175 

^ 

(                      188 

*                        t                        • 

*                       ♦                          188 

>J 

»                      148 

*                        f                        f 

«                        f                          148 

):00                  1 

y                  195 

«                        •                        « 

*               —     ♦                          105 

1:00 

t                      106 

ft* 
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1 
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TrilSTEENTH  ST.  M  GATE  5 

FILE: 

NAVVl 

UNT  SITE 

C^ViRLESTOWN 

ERPTOR 

m^  ASSOCIATES 

DATE: 

2/?3/88 

a^       TUESWY-  9  : 

NB 

SB                  COMBINED 

WEW£SDAY-10  :     NB 

SB 

COMBINED 

'>..._ 

AM        PM             t^       PM             AM        PM 

AM 

PM 

AM 

PM 

AM 

PM 

■M 

*          t               « 

*                       4 

0 

11 

D 

28 

2 

39 

:15 

*          *               i 

t                       4 

0 

6 

3 
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3 

30 
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*         t              * 
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0 

6 

0 

12 

0 

18 
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13 
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37 

J 

50 

■M 
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0 

8 

1 

37 

1 

45 
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3 

0 

30 

0 

33 
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0 

1 

0 

22 

0 

23 

:A5 
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4                       4 

0 

1 

1 

44 

1 

45 

•M 

it                   i 

»                       4 

0 

2 

0 

40 

0 

42 

:15 

«               *                       4 

♦                       4 

1 

2 

2 

39 

3 

41 

:30 
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4                       4 

1 

1 

0 

20 

1 

21 

:A5 
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0 

1 

1 

28 

1 

29 

:M 
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t                      4 

1 

7 

0 

54 

1 

61 

:15 
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*                     4 

f- 

0 

5 

0 

36 

0 

41 

:30 
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43 

0 

5 

0 

22 

0 
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:45 
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0 
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13 
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9 

4 

22 
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File  No.  6354-02 


Aldrich,      Inc. 


Consulting 

Gcotcchnic.il  Engineers, 
Geologists  and 
Hydrogeologists 

Pine  Tree  I'l;ice 
5mi  ■  R.nne  li'l 
Ikxi:   -J,  Ml  ir,|i)2 
605   -'2  21)54 


Mr.  William  H.  Pineo 
Vice  President 
Cygna  Consulting  Engineers 
286  Congress  Street 
Boston,  MA   02210 


Subject: 


Dear  Bill: 


Proposed  Jamestown  Place  Project 
Parcel  39A 

Boston  Naval  Shipyard 
Charlestown,  Massachusetts 


As  you  requested  during  our  11  January  1989  meeting,  we  have 
reviewed  the  schematic  design  submitted  for  the  subject  project 
to:   (1)  familiarize  ourselves  with  the  overall  scope  of  the 
project,  and  (2)  determine  whether  geotechnical  investigations 
which  we  previously  conducted  for  the  then-proposed  joint 
development  of  Parcels  39A  and  150  are  adequate  for  the  design 
development  phase  of  the  Jamestown  Place  Project. 

Based  on  our  review  of  the  information  you  provided  us,  we 
believe  that  the  investigations  and  recommendations  contained  in 
our  23  October  1987  report  for  Parcels  39A  and  150  are  directly 
applicable  to  the  proposed  Jamestown  Place  project,  and  the 
geotechnical  work  completed  to  date  is  adequate  for  project 
design  development. 

Sincerely  yours, 
HALEY  &  ALDRICH,  INC. 


Richard  P.  S):)£lgis 
Vice  Presic 


RPS:vb/00;6/-04 


Branch  Oftiics 
Cambndgc,  M.iss.iclnisetts 
Gl.isTonbury,  (■(innci.ticut 
PonlanJ,  M.iinc 

Affiliate 

H  ^;  A  ut  New  'Ibrk 

Rochester,  New  "I'ork 
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INTRODUCTION 


1-01.   GENERAL 

This  report  presents  the  results  of  subsurface  investigations 
and  analyses  and  recommendations  pertaining  to  the  geotechnical 
engineering  aspects  of  design  and  construction  of  proposed  five- 
and  ten-story  towers  and  below  grade  parking  on  Parcels  39A  and 
150,  in  the  Boston  Naval  Shipyard,  Charlestown,  Massachusetts. 
The  general  site  area  is  shown  on  Figure  1,  while  the  location 
of  the  proposed  structures  is  shown  on  Figure  2. 

This  study  was  conducted  for  Cygna  Consulting  Engineers  of 
Boston,  Massachusetts  in  accordance  with  a  contract  dated 
14  September  1987. 


1-02.   PURPOSE  AND  SCOPE 

The  purpose  of  this  study  was  to  provide  foundation  design 
criteria  and  geotechnical-related  construction  recommendations 
for  the  proposed  site  development.   Foundation  design 
recommendations  contained  in  this  report  are  based  on  building 
and  subsurface  parking  geometries  and  loads  provided  by  Cygna 
Consulting  Engineers. 

The  scope  of  services  provided  by  Haley  &  Aldrich,  Inc. 
consisted  of  the  following: 

1.  Preparation  and  monitoring  of  a  design-phase  program 
of  subsurface  explorations,  including  test  borings  as 
required  to  obtain  subsurface  information  for  project 
design. 

2 .  Performance  of  laboratory  tests  on  selected  soil 
samples  recovered  from  the  subsurface  explorations  to 
aid  in  soil  classification  and  for  determination  of 
engineering  properties  required  for  design  studies. 

3.  Analyses  related  to  the  geotechnical  engineering 
aspects  of  foundation  design  and  construction,  and 
preparation  of  recommendations  for  foundation  types 
and  related  design  criteria.   These  studies  have 
included: 

o  Evaluation  of  various  foundation  types  for  the 
proposed  structure. 
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O  Recoininended  foundation  design  criteria  for  the 
soil-supported  foundation. 

o  Estimates  of  probable  foundation  settlements. 

o  Evaluation  of  a  system  of  permanent  underslab 

drains  to  relieve  hydrostatic  uplift  pressures  at 
the  lowest  parking  level. 

o  Preparation  of  general  requirements  for  protection 
of  subgrade  bearing  soils  and  control  of 
groundwater  during  construction. 

o  Requirements  for  lateral  support  of  the  excavation 
perimeter  during  construction  and  development  of 
design  criteria. 


1-03.   ELEVATION  DATUM 

All  elevations  referred  to  herein  are  in  feet  and  referenced  to 
the  Boston  Navy  Yard  Datum,  Mean  Low  Water  =  100.00.   Mean  Low 
Water  in  Boston  Harbor  is  4.84  ft.  below  National  Geodetic 
Vertical  Datiim  (NGVD)  ,  which  is  the  same  as  USG  &  GS  Mean  Sea 
Level  datum  of  1929. 
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II.   FIELD  AND  LABORATORY  INVESTIGATIONS 


2-01.   SUBSURFACE  INVESTIGATIONS 

Subsurface  explorations  for  the  proposed  project  facilities  were 
undertaken  in  two  phases: 

A.  Phase  I  Program 

The  Phase  I  preliminary  subsurface  exploration  program 
consisted  of  a  total  of  six  2.5-in.  diameter  standard 
test  borings,  designated  31  through  B6.   The  borings  were 
conducted  by  John  J.  Boyle  of  Wilton,  Massachusetts, 
during  the  period  29  April  to  27  May  and  1  to  3  June 
1987.   Technical  monitoring  of  the  borings  was  provided 
by  Haley  &  Aldrich,  Inc.   The  borings  ranged  in  depth 
from  52.0  ft.  to  61.5  ft.  below  existing  site  grades  and 
terminated  in  very  dense  glacial  till  soils. 

Groundwater  observation  wells  were  installed  in  completed 
test  borings  B2 (OW) ,  B4A(0W)  and  B6(0W)  to  permit 
monitoring  groundwater  levels  with  time.   The  wells 
consisted  of  machine-slotted  PVC  screen,  with  an  inside 
diameter  of  2  in.   Each  well  was  protected  at  ground 
surface  by  a  roadway  box. 

B.  Phase  II  Program 

The  Phase  II  design  subsurface  exploration  program 
consisted  of  an  additional  four  2.5-in.  standard  test 
borings,  designated  B7  through  BIO.   Phase  II  test 
borings  were  performed  by  Carr-Dee  Corporation  of 
Medford,  Massachusetts,  and  monitored  by  a  Haley  & 
Aldrich,  Inc.  geologist  during  the  period  9  to  10  June 
1987.   The  boring  ranged  in  depth  from  57  ft.  to  62  ft. 
below  existing  site  grades  and  terminated  in  very  dense 
glacial  till  soils. 

C.  Presentation  of  Data 

Location  of  Phase  I  and  II  test  borings  are  shown  on 
Figure  2,  Subsurface  Exploration  Location  Plan.  Test 
boring  logs,  prepared  by  the  drilling  subcontractors,  are 
presented  in  Appendix  A. 
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Groundwater  observation  well  installation  reports  are 
included  in  Appendix  B,  together  with  well  readings 
obtained  by  Haley  &  Aldrich. 

2-02.   SUPPLEMENTAL  SUBSURFACE  INFORMATION 

Test  borings  have  been  conducted  by  others  in  conjunction  with 
remedial  foundation  construction  of  the  existing  adjacent 
Building  39.   Logs  of  the  three  borings  (TB-3,  TB-4,  TB-5) 
closest  to  the  project  site  are  included  in  Appendix  A,  while 
locations  of  the  borings  are  as  indicated  on  Figure  2.   Boring 
depths  ranged  from  22.0  ft.  to  52.0  ft.  below  existing  site 
grades. 


2-03.   LABORATORY  SOIL  TESTING 

Laboratory  grain  size  distribution  tests  were  performed  on  three 
split-spoon  samples  obtained  from  test  borings  37  and  B8,  to 
confirm  visual  classification  and  to  aid  in  the  determination  of 
pertinent  engineering  properties  of  the  glacial  till. 
Laboratory  test  procedures  were  performed  in  accordance  with 
ASTM  Standards.   The  results  of  the  laboratory  tests  are 
included  in  Appendix  C. 
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III.       SITE    AND    SUBSURFACE   CONDITIONS 


3-01.       GENERAL 

The  project  site  is  located  on  Parcels  39A  and  150  at  the  Boston 
Naval  Shipyard  in  Charlestown,  Massachusetts  as  shown  on  Figures 
1  and  2 . 


3-02.   SITE  CONDITIONS 

General  site  conditions  are  svunmarized  as  follows: 

o      The  footprint  of  the  proposed  underground  parking 

structure  lies  directly  to  the  north  of  Buildings  38  and 
39,  east  of  Third  Avenue,  south  of  Ninth  Street  and  west 
of  First  Avenue.   Second  Avenue  runs  south  and  north 
through  the  middle  of  the  site.   The  site  is  relatively 
flat,  with  existing  grade  at  approximately  El.  116. 

o      Parcel  150,  formerly  occupied  by  Building  150,  is 

presently  paved  and  in  use  as  a  parking  lot.   Although 
not  encountered  in  the  test  borings,  remnants  of  former 
Building  150  foundations  may  remain  in-place  and  may  be 
encountered  during  proposed  foundation  construction.   A 
1976  Haley  &  Aldrich  study  of  existing  foundation 
conditions  in  the  Navy  Yard  indicated  that  former 
Building  150  was  founded  on  concrete  spread  footings, 
bearing  at  approximately  El.  114. 

o      It  is  apparent  from  U.  S.  Navy  Yard  drawing  No.  11, 

"Topographic  and  Subsurface  Map"  dated  28  July  1914,  that 
a  gasoline  station  occupied  the  central  portion  of  Parcel 
39A.   The  possible  existence  of  buried  gasoline  storage 
tanks  and  associated  gasoline  contaminated  soil  is 
currently  under  investigation  by  Haley  &  Aldrich  within 
the  scope  of  a  separate  proposal.   If  present,  these 
tanks  must  be  removed  prior  to  proposed  foundation 
construction. 

o      A  previously  existing  addition  to  Building  39  encroached 
into  the  southeastern  corner  of  the  proposed  building 
site.   A  substantial  rubble  foundation  from  this  addition 
is  reportedly  buried  below  existing  site  grade. 
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Many  subsurface  utilities  such  as  natural  gas,  sewer  and 
water  lines  and  electrical  ducts,  both  abandoned  and 
in-use,  apparently  traverse  the  site  beneath  Second 

Avenue. 


3-03.   ADJACENT  STRUCTUI^ES  AND  UTILITIES 

Building  39  is  located  immediately  to  the  south  of  Parcel  39A, 
and  is  currently  under  renovation.   When  completed,  the 
four-story  masonary  building  will  reportedly  be  used  as  office 
space,  with  some  retail  and/or  restaurant  facilities  also 
possible.   Recent  investigations  by  others  have  indicated  that 
many  of  the  original  wood  pile  foundations  had  seriously  rotted, 
requiring  significant  underpinning  to  protect  the  structure.   At 
the  present  time,  installation  of  drilled-in,  small  diameter, 
concrete  "root"  piles  is  being  completed  beneath  the  north  end 
of  the  building.   The  piles  are  being  socketed  about  18  ft.  into 
the  glacial  till  soils.   The  lateral  extent  of  these  battered 
piles  is  reportedly  on  the  order  of  10  ft.  of  so  from  the  face 
of  Building  39,  beneath  the  north  and  west  exterior  building 
walls.   The  southern  portion  of  the  building  is  expected  to 
remain  supported  on  the  existing  wood  piles. 

Renovation  of  Building  38,  which  lies  to  the  south  of  Parcel 
150,  is  reportedly  in  the  planning  stages.   Previous  work  by 
Haley  &  Aldrich  has  indicated  that  Building  38  is  founded  on 
timber  piles  with  the  bottom  of  pile  caps  at  approximately  El. 
107.   Although  verification  of  the  condition  of  these  piles  has 
not  yet  been  made  by  the  abutting  owner,  based  on  the  condition 
of  the  building  itself,  it  is  understood  that  the  piles  are 
assumed  to  be  in  good  condition  and  are  reportedly  expected  to 
remain  in-use. 

Ninth  Street  abuts  the  site  to  the  north,  and  is  expected  to 
remain  in-use  throughout  the  project.   Many  utilities  apparently 
exist  below  the  roadway. 


3-04.   SUBSURFACE  SOIL  CONDITIONS 

Subsurface  explorations  conducted  within  the  vicinity  of  the 
proposed  construction  indicate  a  subsurface  soil  sequence 
consisting  of  three  major  units.   The  generalized  vertical 
sequence  is  as  follows,  in  order  of  occurrence  below  ground 
surface: 
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A.  Fill 

B.  Marine  Clay 

C.  Glacial  Till 

All  three  units  were  encountered  in  all  of  the  Phase  I  and  Phase 
II  test  borings.   The  general  relationship  of  these  strata, 
interpreted  from  the  test  borings,  is  shovm  graphically  on 
Figures  3,  4  and  5,  Subsurface  Profiles  A-A,   B-B  and  C-C, 
respectively.   Local  deviations  from  the  iniferred  conditions 
should  be  expected. 

A  more  detailed  description  of  the  major  soil  strata  follows: 

Fill:   Miscellaneous  fill  was  encountered  in  the  borings  in 
thicknesses  ranging  from  approximately  4  ft.  to  15  ft.,  and  is 
the  result  of  successive  past  filling  in  the  general  area  and 
previous  construction  at  the  site.   The  fill  typically  consists 
of  loose  to  dense  silty  sand  or  sandy  silt  with  varying  amounts 
of  gravel,  clay,  brick  and  wood.   The  thickness  of  this  stratum 
generally  increases  toward  the  southern  comer  of  the  site. 

Silty  Clay:  Silty  clay  was  laid  down  from  glacial  melt  in  the 
quiescent  waters  of  the  Greater  Boston  Basin.  The  stratum  was 
encountered  in  thicknesses  ranging  from  5  ft.  to  18  ft.  across 
the  site,  and  typically  consisted  of  very  stiff  to  hard,  silty 
or  fine  sandy  clay  with  trace  amounts  of  gravel. 

Glacial  Till:   Glacial  till  underlies  the  silty  clay  stratum  and 
is  typically  described  as  a  dense  to  very  dense  clayey  silt  to 
silty  fine  sand  with  varying  amounts  of  cobbles  and  gravel  and 
trace  amounts  of  coarse  to  medium  sand.   The  surface  of  the  till 
generally  decreases  in  elevation  toward  the  southeast  corner  of 
the  site.   The  elevation  of  the  top  of  till  encountered  in  the 
borings  ranged  from  El.  107  (Boring  B3)  to  El.  87  (Boring  B7) . 


3-05.   GROUNDWATER  LEVELS 

Groundwater  levels  recorded  in  observation  wells  82 (OW) ,  B4(0W) 
and  B6(0W)  ranged  from  El.  107.4  to  El.  110.4  during  the  period 
3  June  1987  to  the  present.  The  indicated  water  levels  were 
generally  in  the  fill  materials  and  within  approximately  10  ft. 
of  existing  ground  surface.  The  observed  water  levels  appear  to 
be  about  2  ft.  higher  than  reported  pile  cut-off  elevations  for 
wood  piles  supporting  adjacent  Building  38. 
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It  is  expected  that  groundwater  levels  within  the  site  are 
influenced  by  both  man-made  and  natural  features.   The  proximity 
of  Boston  Harbor  may  also  have  an  effect  on  the  groundwater 
regime  in  the  general  area.   It  should  also  be  expected  that 
groundwater  levels  will  fluctuate  due  to  season,  precipitation, 
temperature,  and  other  environmental  effects. 
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VI.   FOUNDATION  DESIGN  STUDIES 


4-01.   GENERAL 

Foundation  design  and  construction  must  conform  to  the 
applicable  provisions  of  the  Massachusetts  State  Building  Code, 
Results  of  foundation  design  analyses  and  recommendations 
consistent  with  the  Code,  are  presented  in  this  section. 


4-02.   PROPOSED  STRUCTURES 

The  proposed  development  will  consist  of  two  towers,  a  ten-story 
tower  on  Parcel  39A  and  a  five-story  tower  on  Parcel  150.   Below 
grade  parking  is  planned  beneath  the  tower  structures  and  the 
remainder  of  the  site  area,  with  a  footprint  area  of  eibout 
39,750  sq.  ft.   The  building  locations  and  layout  are  shown  on 
Figure  2. 

The  ten-story  tower  (Building  39A)  is  approximately  13,500  sq. 
ft.  in  plan  area,  with  column  loads  (including  loading  from  the 
below  grade  parking  facilities)  as  reported  by  Cygna  Consulting 
Engineers,  ranging  from  145  to  654  tons.   The  five-story  tower 
(Building  150)  covers  approximately  10,500  sq.  ft.  and  will  have 
column  loads  (including  below  grade  parking)  ranging  from  147  to 
551  tons.   Column  spacings  range  from  20  to  22.5  ft.  for 
Building  39A  and  from  20  to  32  ft.  for  Building  150.   Structure 
details  have  not  been  finalized  at  this  time. 

Three  alternatives  for  below  grade  parking  were  initially 
examined  consisting  of  two,  three  and  four  basement  levels.   The 
following  conclusions  were  reached: 

1.   Two  levels  of  underground  parking  would  require 

foundation  excavation  to  about  El.  97  (See  Figures 
3,4  and  5).   Bearing  soils  at  bottom  of  excavation 
would  range  from  very  stiff  clay  to  very  dense  till. 
Depending  upon  actual  building  loads,  differential 
settlement  considerations  might  dictate  the  need  for 
more  costly  deeper  foundation  members  (possibly 
drilled-in  piers  or  caissons)  extending  through  the 
clay  to  the  till  in  areas  such  as  the  southern 
portion  of  the  site.   Spread  footing  support  would  be 
suitable  where  glacial  till  occurs  at  or  near  bearing 
level.   It  may  be  feasible  to  design  the  lowest 
parking  level  slab  as  a  "relieved"  slab-on-grade,  but 
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perimeter  concrete  diaphragm  walls  would  be  required 
and  would  have  to  extend  deeper  into  the  glacial  till 
to  provide  partial  seepage  cutoff  (i.e.  additional 
cost) . 

2.  Three  levels  of  underground  parking  would  require 
foundation  excavation  to  about  El.  89  (See  Figures  3, 
4, and  5).   Till  would  generally  be  encountered  at 
bearing  level,  and  spread  footing  building  support  is 
considered  feasible.   Several  feet  of  over-excavation 
would  probably  be  required  in  some  areas  where  clay 
soils  extend  below  bottom  of  excavation.   A  perimeter 
concrete  diaphragm  wall  (constructed  by  the  slurry 
trench  method)  would  be  required  as  part  of  the 
temporary  lateral  support  system  to  protect  adjacent 
Buildings  38  and  39  during  construction.   The 
diaphragm  wall  must  be  set  back  from  Building  39,  so 
as  not  to  compromise  the  load-carrying  capacity  of 
the  recently  installed  deeper  "root"  piles  (See 
Figures  2  and  3) .   It  is  expected  that  the  lowest 
level  parking  slab  may  be  designed  as  a  "relieved" 
slab-on-grade,  assuming  perimeter  concrete  diaphragm 
walls  would  be  employed  and  would  extend  some 
distance  below  bottom  of  excavation  into  the  till. 

3 .  Four  levels  of  underground  parking  would  require 
general  site  excavation  to  a  depth  of  approximately 
3  6  ft.  and  would  encounter  glacial  till  at  bottom  of 
excavation.   Foundation  support  and  treatment  of  the 
lowest  level  slab  would  be  similar  to  that  for  three 
levels  of  underground  parking.   Additional  setback 
requirements  would  probably  be  required  for  the 
perimeter  diaphragm  wall  adjacent  to  Building  39  in 
order  not  to  compromise  the  load-carrying  capacity  of 
the  Building  39  "root"  pile  foundations  (See  Figure 
3). 

Based  on  discussion  with  Cygna  Consulting  Engineers,  three  and 
possibly  four  levels  of  underground  parking  appear  to  satisfy 
desired  parking  requirements.   Foundation  design  recommendations 
discussed  hereinafter,  therefore,  are  directed  at  the 
"three-level"  alternative.   Recommendations  are,  however, 
applicable  to  the  "four-level"  alternative,  except  for  diaphragm 
wall  setback  requirements  as  discussed  previously. 
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4-03.   FOUNDATION  DESIGN  RECOMMENDATIONS 

(Three  Levels  of  Underground  Parking) 

A.  Support  of  Columns  and  Walls 

It  is  reconunended  that  the  proposed  structures  be 
supported  on  strip  or  spread  footings  bearing  directly  on 
the  natural  glacial  till.   The  top  of  the  glacial  till 
stratum  was  generally  encountered  at  or  above  anticipated 
bottom  of  excavation  in  most  of  the  test  borings.   It  is 
anticipated  that  in  some  areas,  however,  modest 
over-excavation  will  be  required  to  remove  deeper  clay 
soils. 

It  is  recommended  that  the  footings  be  designed  for  a 
maximum  allowable  bearing  pressure  of  5.0  tons  per  square 
foot  (tsf ) .   For  footings  less  than  3.0  ft.  in  least 
lateral  dimension,  the  allowable  bearing  pressure  should 
be  reduced  to  a  value  determined  as  1/3  of  the  allowable 
bearing  pressure  given  above,  multiplied  by  the  least 
lateral  dimension  of  the  footing  in  feet.   For  example, 
the  allowable  bearing  pressure  for  a  strip  footing  having 
a  width  of  1.5  ft.  would  be  2.5  tsf.   It  is  further 
recommended  that  the  least  lateral  dimension  of  all 
footings  be  no  less  than  18  inches.   The  combined  dead 
and  live  column  loads,  plus  weight  of  the  foundation 
elements,  should  be  included  in  computing  the  contact 
bearing  pressure. 

Due  to  the  characteristics  of  the  dense  underlying 
glacial  till  soil,  any  soil  heave  or  settlement  resulting 
from  excavation  and  construction  is  expected  to  be  well 
within  acceptable  limits.   A  slight  elastic  response  of 
the  soil  will  be  experienced  during  unloading 
(excavation)  and  reloading  (construction)  ,  but  long  term, 
time-dependent  settlements  are  expected  to  be  relatively 
modest  (i.e.  less  than  1.0  inch). 

B.  Seismic  Design  Considerations 

1.   Liquefaction 

Based  on  the  results  of  the  test  borings,  it  has  been 
concluded  that  the  natural  soil  strata  underlying  the 
site  are  not  liquefaction  susceptible. 
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2.   S  fSoil)  Factor 

In  accordance  with  the  Massachusetts  State  Building 
Code,  Section  716.4.1.3,  Section  720.5,  and  Figure 
716.1,  it  has  been  estimated  that  an  S  factor  of  1.0 
should  be  incorporated  in  seismic  design  analyses. 

» 

4-04.   DESIGN  RECOMMENDATIONS  FOR  BASEMENT  WALLS  AND  FLOOR  SLABS 

A.  General 

Basement  walls  in  general  must  be  designed  to  resist 
lateral  pressures  due  to  soil,  groundwater  (if  below  the 
water  table) ,  earthquake  induced  dynamic  forces,  and 
surcharge  effects  from  any  adjacent  structures  which  may 
bear  at  a  level  above  the  bottom  of  the  wall.   Most  of 
these  sources  of  pressure  will  be  acting  at  some  time 
against  portions  of  the  basement  walls  for  the  proposed 
building. 

B.  Lateral  Pressures  on  Basement  Walls 

Excavation  to  a  depth  of  approximately  29  ft.  below 
existing  site  grades  will  be  required  during  foundation 
construction.   Additionally,  the  lowest  planned 
foundation  grades  are  approximately  25  ft.  below  site 
groundwater  levels.   Due  to  the  presence  of  adjacent 
structures,  roadways  and  utilities,  it  will  be  necessary 
to  (1)  provide  an  earth  support  system  to  retain  the 
sides  of  the  excavation,  and  (2)  maintain  the  existing 
piezometric  (groundwater)  regime  at  the  site  during 
construction,  while  controlling  foundation  seepage. 

In  our  opinion,  controlling  drawdown  associated  with 
construction  dewatering,  and  minimizing  settlement  of 
adjacent  existing  facilities  during  excavation  are  of 
prime  importance  at  this  site.   We,  therefore,  have 
recommended  that  a  perimeter  concrete  diaphragm  wall 
(cast-in-place  using  slurry  methods)  be  adopted  to 
provide  temporary  lateral  earth  support  during  excavation 
and  positive  cut-off  against  foundation  seepage  both  for 
temporary  (construction)  and  permanent  (post- 
construction)  conditions.   For  economy,  it  is  also 
recommended  that  the  diaphragm  wall  be  incorporated  as 
the  permanent  building  foundation  (basement)  wall. 
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The  concrete  diaphragm  wall  must  be  designed  to  resist 
loading  combinations  associated  with  its  use  as  a  lateral 
support  system  (construction  loading)  and  as  a  permanent 
foundation  (basement)  wall  (peinnanent  loading) .   Design 
loads  (loading  diagrams/criteria)  under  temporary  loads 
imposed  during  excavation  and  permanent  post-construction 
loads  have  been  developed  and  are  shown  on  Figure  6.   See 
Section  5-03  for  a  more  detailed  discussion  of  the 
recommended  excavation  retention  system  (concrete 
diaphragm  wall) . 

During  an  earthquake  occurrence,  additional  stresses  will 
develop  against  the  exterior  below  grade  walls  of  the 
structure.   It  is  recommended  that  the  exterior 
foundation  walls  below  grade  be  designed  to  resist  an 
earthquake  force  calculated  in  accordance  with  Section 
716.6.10  of  the  Massachusetts  State  Building  Code.   This 
dynamic  force  should  be  distributed  unifonnly  over  the 
height  of  the  wall  below  grade  and  added  to  the 
recommended  static  lateral  pressure  to  establish  the 
total  exterior  lateral  stresses  for  design  of  the  walls. 

C.   Floor  Slab  Recommendations 

The  lowest  level  floor  slab  will  be  subjected  to 
significant  hydrostatic  uplift  pressures  corresponding  to 
an  exterior  water  level  at  El.  111.0,  if  not  relieved. 
We  believe  that  it  is  technically  feasible  to  provide 
permanent  underdrains  beneath  the  lowest  parking  level 
floor  slab  to  relieve  uplift  pressures  and  permit  the  use 
of  a  relatively  thin  paving  slab.   Due  to:   (1)  the 
relatively  impervious  nature  of  the  clay  and  glacial  till 
soils,  and  (2)  construction  of  a  perimeter  concrete 
diaphragm  wall  by  the  slurry  trench  method,  it  is  our 
opinion  that  the  possibility  of  a  direct  hydraulic 
connection  between  the  underslab  relief  system  and 
exterior  groundwater  levels  is  highly  unlikely.   The 
perimeter  diaphragm-wall  should  extend  a  minimum  of  10 
ft.  below  the  lowest  excavation  level. 

Typical  details  and  a  suggested  layout  of  the  underslab 
drainage  system  are  shown  in  Figures  7  and  8.   Perforated 
pipe  should  be  laid  at  about  40  to  50  ft.   center-to- 
center  spacings  within  the  pervious  underslab  drainage 
layer,  to  direct  collected  water  to  sumps  for  discharge 
by  pumping  into  storm  drains.   Permits  may  be  required 
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for  such  discharge.   The  Owner  should  pursue  this  matter 
and  obtain  any  necessary  discharge  permits  prior  to  the 
start  of  construction. 

A  seepage  analysis  was  conducted  using  idealized  boundary 
conditions  and  soil  properties  to  detetTnine  the  quantity 
of  seepage.   It  was  estimated  that  seepage  rates  into  the 
underslab  drainage  system  would  be  approximately  5 
gallons  per  minute. 

The  pervious  underdrain  material  should  be  graded  crushed 
stone  that  is  hard,  inert  and  durable.   This  material  can 
be  used  for  drainage  stone  and  as  pipe  bedding. 
Gradation  requirements  for  this  material  should  confonn 
to  the  MDPW's  material  specification  M2. Oil. 42.011.4  (3/4 
in.  stone) . 

The  pump  system  should  be  redundant  to  allow  pumping  with 
more  than  one  pump.   Back-up  systems  should  be  provided 
to  ensure  underslab  drainage  is  maintained  in  the  event 
of  pump  failure  or  power  outage.   Each  sump  should  be 
equipped  with  automatic  pumps  be  and  located  a  minimum  of 
one  column  bay  from  the  perimeter  of  the  diaphragm  wall. 
Drain  lines  should  direct  the  flow  toward  the  sumps,  and 
cleanouts  should  be  provided  along  the  underdrain  lines 
and  at  changes  in  direction.   The  sumps,  pumps,  and  the 
associated  discharge  system  are  recommended  to  be  sized 
to  accommodate  a  flow  of  approximately  50  gpm. 

D.   Waterproofing 

The  lowest  below-grade  level  will  be  approximately  25  ft. 
below  design  groundwater  level.   As  a  result,  minor  water 
infiltration  should  be  expected  into  building  areas  below 
the  groundwater  level.   The  use  of  waterproofing  to 
prevent  such  infiltration  is  generally  optional  and  at 
the  discretion  of  the  Owner  for  "low  priority"  areas  such 
as  parking  garages.   Likely  sources  of  water  infiltration 
would  be  longitudinal  joints  between  wall  panels  in  the 
diaphragm  wall  and  improperly  sealed  tieback  holes. 

In  our  opinion,  leakage  through  the  diaphragm  wall  should 
be  minimal  if  panel  joints  are  properly  cleaned  prior  to 
concreting  and  tieback  holes  are  properly  sealed.   As 
further  protection,  project  specifications  should  require 
post-construction  grouting  and  sealing  of  the  diaphragm 
wall  at  any  locations  of  leakage.   In  general,  the 
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bentonite  slurry  "filter  cake"  which  remains  against  the 
exterior  face  of  the  diaphragm  wall  can  be  considered  as 
a  form  of  waterproofing. 

Waterproofing  should  not  be  required  below  the  lowest 
level  slab,  as  the  underslab  drainage  system  will  relieve 
the  piezometric  pressures  and  maintain  the  local 
groundwater  level  below  the  slab  elevation. 


I 
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V.   CONSTRUCTION  CONSIDERATIONS 

5-01.   GENERAL 

The  primary  purpose  of  this  section  of  the  report  is  to  provide 
comments  and  recommendations  on  items  related  to  excavation,  the 
excavation  retention  system,  groundwater  control  during 
construction,  foundation  construction  and  related  geotechnical 
aspects  of  the  proposed  construction.   It  is  written  primarily 
for  the  engineer  having  responsibility  for  preparation  of  plans 
and  specifications.   Since  it  identifies  potential  construction 
problems  related  to  foundations  and  earthwork,  it  will  also  aid 
personnel  who  monitor  the  construction  activity.   Prospective 
contractors  for  this  project  must  evaluate  construction  problems 
on  the  basis  of  their  own  knowledge  and  experience  in  the  area 
taking  into  account  their  proposed  construction  methods. 

The  proposed  foundation  construction  requires  a  major  excavation 
approximately  28  to  30ft.  below  street  levels  (approximately  24 
to  2  6  ft.  below  design  groundwater  level) .   If  a  fourth  level  of 
parking  is  adopted,  these  depths  are  expected  to  be 
approximately  8  ft.  greater.   Along  the  perimeter,  the 
excavation  will  extend  to  within  several  feet  of  adjacent 
buildings,  streets  and/or  important  utilities.   The  southern 
excavation  line  will  be  approximately  15  ft.  from  the  existing 
Building  39  and  5  ft.  from  Building  38.   Modifications  of  these 
excavation  setbacks  will  be  required  should  a  fourth  underground 
parking  level  added.   Along  the  western  and  northern  sides, 
there  are  existing  buildings  approximately  50  to  65  ft.  from  the 
proposed  excavation.   In  view  of  these  conditions,  it  is 
essential  that  careful  consideration  be  given  to  the  various 
phases  of  foundation  constmaction.   Detailed  pre-planning  and 
scheduling  of  these  interrelated  activities  will  be  important. 

Foundation  construction  must  satisfy  the  following  general 
requirements : 

o      The  sides  of  the  excavation  must  be  supported  by  a  stable 
lateral  support  system  which  will  control  lateral 
movements  within  tolerable  limits  and  protect  the 
adjacent  streets,  buildings  and  utilities  from  deunage. 

o      Site  excavation  and  dewatering  must  be  completed  in  a 

manner  which  will  preserve  the  undisturbed  state  of  the 
bearing  soils  for  the  support  of  footings.' 
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All  footings  are  to  bear  directly  on  the  glacial  till 
stratum.   It  is  expected  that  over-excavation  may  be 
required  in  some  areas  of  the  site  (especially  along 
portions  of  the  southern  limits  of  excavation)  to  reach 
this  bearing  layer. 


5-02.   EXCAVATION 

General  excavation  of  the  entire  site  is  required  to  about  El. 
88,  approximately  28  ft.  below  existing  site  grade.   Slightly 
deeper  excavations  will  be  required  for  construction  of 
individual  footings  and  for  placement  of  underslab  drainage 
lines. 

It  is  anticipated  that  general  foundation  excavation  to  within  2 
to  3  ft.  of  design  bearing  levels  may  be  made  by  conventional 
earth  excavation  methods.   General  excavation  will  encounter 
former  building  substructures  (structural  basement  floor  slabs, 
foundation  walls,  rubble  foundations,  etc.)  in  addition  to 
miscellaneous  fill  and  clay.   It  is  not  expected  that  the 
excavated  materials  will  be  suitable  for  re-use  on  the  project 
and  they  should  be  removed  from  the  site.   Special 
considerations  may  be  required  with  respect  to  the  disposal  of 
excavated  soils   from  the  site.   Permits  may  be  required  and 
disposal  may  be  limited  to  accepted  seaside  landfill  sites  if 
the  salinity  of  the  material  is  substantial.   It  is  the 
responsibility  of  the  Owner  to  pursue  this  matter  and  make  the 
necessary  arrangements  prior  to  the  start  of  construction. 

The  progress  of  excavation  must  be  carefully  considered  with  the 
scheduled  program  for  installation  and  prestressing  of  tiebacks 
and  internal  bracing  systems. 

The  final  2  to  3  ft.  of  excavation  to  subgrade  bearing  levels 
must  be  carried  out  with  care  and  under  controlled  conditions. 
The  following  guidelines  are  recommended: 

o      Employ  lightweight  machines,  preferably  rubber-tired 

vehicles,  if  normal  earth-moving  equipment  disturbs  the 
bearing  soils. 

o      Complete  final  excavation  to  bearing  level  with  machines 
equipped  with  smooth-bladed  buckets. 
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The  final  cuts  to  design  bearing  levels  for  the  slab  and 
footings  should  be  delayed  as  long  as  possible,  to 
minimize  the  time  during  which  the  subgrade  surfaces  are 
exposed. 

Heavy  equipment  or  concrete  trucks  should  not  be  allowed 
to  travel  directly  over  exposed  bearing  soils. 

Any  over-excavation  of  soils  below  footing  bearing 
surfaces  should  be  backfilled  with  lean  concrete. 

If  footings  are  not  cast  in  the  same  day  as  final 
excavation  to  bearing  level,  a  nominal  3-inch  thickness 
of  lean  concrete  should  be  placed  over  the  bearing 
surfaces  to  serve  as  a  "working  mat"  to  protect  against 
further  disturbance.   Exposed  subgrade  surfaces  beneath 
the  slab-on-grade  should  be  covered  with  the  required 
drainage  no  later  than  the  end  of  each  working  day. 

A  suitable  dewatering  system  must  be  in  operation,  prior 
to  and  during  final  excavation  to  bearing  level,  to 
assure  that  there  is  no  significant  seepage  flow  into  the 
excavation  which  would  tend  to  loosen  or  soften  the 
subgrade  bearing  soils. 


5-03.   EXCAVATION  RETENTION  SYSTEM 

A.  General  Requirements 

In  order  to  retain  the  earth,  groundwater,  adjacent 
streets,  utilities  and  other  features  during  excavation 
to  the  required  subgrade  levels,  a  well-planned 
excavation  retention  system  must  be  provided.   Such  a 
system  consists  of  two  components:   (1)  the  retention 
system  which  is  placed  to  retain  the  soil  and  water  from 
entering  the  excavation;  and  (2)  the  temporary  lateral 
support  system  which  braces  the  retention  system  during 
construction.   At  times,  the  retention  system  is  extended 
downward  into  an  "impervious"  stratum  to  provide  positive 
cut-off  against  potential  excessive  foundation  seepage. 

B.  Excavation  Retention  Svstem 

In  the  selection  of  the  most  appropriate  excavation 
retention  system  for  this  project,  technical 
aspects/parameters  such  as:   the  soil  profile,  soil 
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properties,  groundwater  levels,  groundwater  control 
requirements  during  and  following  construction,  the 
presence  of  critical  structures  within  the  zone  of 
influence  beyond  the  support  (retention)  line,  the  amount 
of  lateral  movements  which  can  be  tolerated,  and 
construction  rate  and  efficiency  were  considered. 

1.  flexibility.   The  amount  of  displacement  which  the 
retention  system  undergoes  (translation,  rotation 
about  the  top  or  the  bottom)  during  successive  stages 
of  excavation  and  bracing  is  related  in  part  to  the 
relative  stiffness  of  the  materials  used.   Where 
located  in  close  proximity  to  adjacent  streets  and 
utilities  which  are  soil-supported  at  levels  above 
the  project  excavation  depths,  the  temporary 
retention  system  must  be  installed  and  maintained 
with  a  minimum  of  lateral  movement.   Settlement 
associated  with  lateral  movements  in  general  vary 
from  0.5  to  1.5  times  the  lateral  displacements 
within  the  zone  of  soil  immediately  behind  the 
retention  system. 

This  is  of  special  interest  in  areas  of  excavation 
adjacent  to  Buildings   38  and  39.   Excessive 
deformation  and/or  relief  of  stresses  within  the  soil 
mass  outside  the  excavation  could  result  in 
unacceptable  levels  of  settlement  and/or  structural 
distress  of  the  wood  piles  (Building  38)  or  the 
recently  installed  underpinning  system  (Building  39). 

2.  Tightness.   The  ability  to  prevent  loss  of  retained 
soil  through  voids  and  openings  in  the  retention 
system  is  especially  important  at  locations  in  close 
proximity  to  soil-supported  buried  structures, 
utilities  and  paved  areas. 

3.  Seepage  Cut-Off.   Around  the  entire  project 
perimeter,  relatively  pervious  soils  (miscellaneous 
fill)  occur  at  minor  depths  and  are  underlain  by  more 
impervious  clay  and  till  strata.   A  retention  system 
in  the  form  of  an  impervious  barrier  would  stop 
direct  seepage  flow  from  the  fill  stratum  into  the 
excavation.   In  addition,  an  impervious  barrier 
penetrating  below  subgrade  into  the  glacial  till 
would  minimize  potential  seepage  gradients  along  the 
perimeter  during  final  excavation  stages.   Further 
providing  a  positive  cut-off,  such  an  impervious 
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barrier  would  reduce  the  possibility  of  a  direct 
hydraulic  connection  between  the  proposed  underslab 
drainage  system  and  exterior  groundwater  levels. 

The  retention  system,  which  in  our  opinion  will  best 
satisfy  the  above  discussed  technical  considerations, 
is  a  concrete  diaphragm  wall  constructed  by  the 
slurry  trench  method.   The  construction  techniques 
used  for  slurry  trench  wall  construction  require 
special  expertise  and  rely  primarily  upon  the 
experience  and  the  equipment  of  the  contractor 
engaged  for  this  work. 

The  following  recommendations  are  made  relative  to  the 
significant  phases  of  the  diaphragm  wall  construction: 

1.  Pre-excavate  a  trench  along  the  diaphragm  wall 
alignment  to  a  level  below  existing  basement  slabs 
and  foundations,  in  order  to  remove  obstructions. 
Replace  excavated  materials  with  compacted  granular 
backfill  or  lean  concrete,  as  preparation  for  the 
construction  of  guide  walls  to  begin  slurry  trench 
excavation. 

2.  A  reinforced  concrete  guide  wall  is  required  to 
provide  proper  wall  alignment  during  excavation. 
These  guide  walls  should  be  constructed  with  the  top 
of  the  walls  a  minimum  of  3  ft.  above  the  design 
groundwater  level  (El.  Ill)  during  construction. 

3.  Design  the  entire  diaphragm  wall  to  be  constructed 
with  the  top  of  wall  at  an  elevation  equal  to  the  top 
of  guide  walls. 

4.  The  toe  elevation  of  the  wall  should  vary,  as 
required,  to  permit  a  minimum  10  ft.  wall  penetration 
below  the  proposed  bottom  of  excavation  into  the 
glacial  till  stratum,  thereby  providing  the  necessary 
seepage  cut-off.   It  should  be  expected  that 
diaphragm  wall  panels  will  be  deeper  in  some  areas, 
where  the  top  of  the  till  stratum  is  somewhat  lower 
than  the  proposed  subgrade  elevation. 

5.  The  toe  elevation  of  the  wall  should  be  established 
such  that  there  is  sufficient  penetration  below  the 
bottom  of  excavation  to  (1)  provide  adequate 
soil-resistance  against  vertical  loads  (weight  of 
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wall,  vertical  component  of  induced  bracing  loads, 
etc.)  and  (2)  satisfy  horizontal  force  equilibrium 
below  the  bottom  of  excavation.   The  above-described 
penetration  requirements  for  seepage  control  should 
be  adequate  to  fulfill  these  conditions. 

C.  Lateral   Support  System 

Factors  such  as  load  capacity,  lateral  movements, 
construction  efficiency  and  cost  effectiveness  were 
considered  in  the  recommendation  of  a  temporary  lateral 
support  system. 

The  lateral  support  system,  which  in  our  opinion  best 
satisfies  the  previously  noted  considerations  for  this 
project,  is  a  system  of  soil  tiebacks  supplemented  with 
corner  bracing  and/or  rakers.   Tiebacks  would  be 
installed  along  the  entire  northern  and  portions  of  the 
eastern  and  western  sides  of  the  diaphragm  wall.   Rakers 
internal  corner  braces  should  be  installed  along  the 
southern  wall  and  portions  of  the  eastern  and  western 
walls. 

Inasmuch  as  there  are  several  acceptable  types  of 
tiebacks  and  a  variety  of  installation  techniques  with  a 
range  of  individual  tie  capacities  which  would  be 
considered  acceptable,  the  contractor  should  be  permitted 
to  propose  tieback  design  and  installation  details, 
within  guidelines  established  in  the  contract  documents, 
for  review  by  the  Engineer. 

D.  Construction  Recommendations 

Important  construction-related  guideline  criteria  and 
recommendations  are  siommarized  as  follows: 

1.   A  detailed  submittal  should  be  prepared  by  the 

Contractor  for  review  by  the  Engineer.   The  submittal 
should  indicate  proposed  tieback  and  bracing  types 
and  capacities;  installation  equipment  and 
procedures;  tieback/bracing  orientation;  location  and 
geometry  with  respect  to  basement  floor  levels, 
adjacent  utilities  and  subsurface  structures;  field 
testing  and  evaluation  procedures;  coordination  with 
excavation;  and  temporary  and  long-term  control  of 
incoming  waterflow. 
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2.  fieback  installation  procedures  should  prevent 
loss-of-ground  both  during  and  after  installation. 

3.  Tieback  installations  should  be  accomplished  through 
steel  sleeves  cast  at  predetermined  locations  in  the 
diaphragm  wall.   The  collar  of  each  sleeve  should  be 
equipped  with  a  steel  bearing  plate  oriented  parallel 
to  the  face  of  the  wall  and  of  sufficient  size  to 
accommodate  tieback  loading  and  to  permit  the  welding 
of  the  tieback  anchorage  assembly. 

4.  A  detail  showing  the  proposed  methods  for  providing 
temporary  control  of  water  inflow  through  the  tieback 
sleeves  should  be  developed  by  the  Contractor  and 
submitted  for  review  by  the  Engineer.   The 
arrangement  developed  may  include  the  use  of 
mechanical,  welded  or  pnevunatic-type  sealing  devices. 

5.  Excavation  levels  and  lateral  support  system 
installation  should  be  carefully  coordinated  and 
monitored  to  assure  that  excavation  does  not  proceed 
to  a  depth  greater  than  2  ft.  below  a  lateral  support 
system  member  prior  to  the  installation  and 
prestressing  of  the  member.   The  uppermost  level  of 
lateral  support  members  should  be  located  at  a 
maximum  depth  of  8  ft.  below  presently  existing  site 
grade. 

6.  The  number  and  spacing  of  tieback/bracing  levels  are 
to  be  determined  by  the  Contractor  based  on  an 
evaluation  of  the  available  subsurface  data, 
anticipated  tieback  capacity  and  stiffness  of  the 
diaphragm  wall.   It  should  be  noted,  however,  that 
tiebacks/bracing  should  not  be  located  within  1  ft. 
of  the  top  or  3  ft.  below  the  bottom  of  proposed 
basement  floor  slabs  such  that  detensioning  tiebacks 
or  removal  of  braces  will  be  required  to  construct 
the  floor  slabs. 

7.  Limits  to  the  maximum  allowable  lateral  movement  of 
the  wall  and  ground  surface  settlement  (performance 
criteria)  will  be  included  in  the  contract 
specifications.   These  movements  should  be  monitored 
closely  by  both  the  Contractor  and  the  Engineer  to 
assure  compliance  with  the  established  criteria  and 
to  reduce  the  risk  of  developing  excessive 
displacements  which  may  damage  adjacent  buildings, 
streets  and  utilities. 
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5-04.   GROUNDWATER  CONTROL 

A.     Temporary  Control 

As  discussed  in  Section  5-03,  a  perimeter  concrete 
diaphragm  wall  is  proposed.   A  10-ft.  minimum  embedment 
depth  below  excavation  levels  into  the  dense  and 
relatively  impervious  till  stratum  is  recommended  to 
provide  seepage  cut-off  against  water  flow  into  the 
excavation. 

During  general  excavation  to  subgrade  bearing  levels,  it 
is  anticipated  that  normal  open  pumping  methods  could  be 
used  to  handle  water  within  the  excavation.  In  addition 
to  the  anticipated  small  amounts  of  water  which  may  seep 
below  the  cut-off,  some  water  should  be  expected  in  the 
relatively  pervious  fill  and  from  temporary  tieback 
installations  which  are  not  completely  sealed.   Open 
pumping  from  sump  holes  and/or  drainage  ditches  is 
expected  to  be  adequate  to  permit  excavation  work  to 
proceed.   However,  the  Contractor  should  be  prepared  to 
install  additional  dewatering  capacity  which  may  become 
necessary  to  keep  the  excavation  free  of  standing  water 
and  provide  stable  support  for  construction  equipment. 

B.   Long  Term  Control 

Long  term  control  of  groundwater  flow  in  the  completed 
basement  levels  will  be  primarily  achieved  by  the 
concrete  diaphragm  wall  acting  as  a  permanent  seepage 
barrier.   Only  minor  amounts  of  water  are  anticipated  to 
seep  into  the  basement  area.   A  summary  of  recommended 
long  term  groundwater  control  measures  is  as  follows: 

o   Following  detensioning  of  tiebacks,  individual 

tie-back  tendons  should  be  cut  off  flush  with  the 
face  of  the  diaphragm  wall  and  steel  plates  should  be 
welded  to  the  tieback  bearing  plates  to  provide  a 
permanent  seal  to  groundwater  flow  through  the 
tie-back  sleeve. 

o   Minor  leakage  observed  at  the  panel  joints  of  the 
completed  diaphragm  wall  should  be  patched  with  an 
expansive  hydraulic  cement. 
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C.   Effects  of  Dewaterinq  Beyond  the  Site 

Assuming  that  the  measures  and  recommendations  stated  in 
this  section  of  the  report  and  those  provided  in  the 
specifications  will  be  implemented,  it  is  anticipated 
that  there  will  be  little  lowering  of  the  groundwater 
level  in  the  immediate  area  surrounding  the  project 
site.   Therefore,  negative  effects  on  the  existing 
adjacent  structures  and  facilities  are  not  expected  due 
to  dewatering  operations  at  the  site  as  described  above. 
It  is  recommended,  however,  that  a  sufficient  number  of 
observation  wells  be  installed  prior  to  construction  to 
provide  a  means  of  monitoring  water  level  changes.   This 
would  establish  a  basis  for  any  modifications  to 
dewatering  procedures,  if  required. 

5-05.   RECOMMENDED  FIELD  OBSERVATIONS 

It  is  recommended  that  a  geotechnical  engineer  or  technician 
qualified  by  training  and  experience,  be  present  during 
construction  to: 

1.  Monitor  and  record  details  of  slurry  wall  excavation 
and  construction. 

2.  Observe  excavation  procedures  including  the 
installation  and  testing  of  tie-back  anchors  and 
internal  bracing. 

3.  Observe  the  preparation  of  all  foundation  bearing 
surfaces. 

4.  Monitor  dewatering  operations  and  adjacent 
groundwater  levels. 

It  is  recommended  that  Haley  &  Aldrich,  Inc.  be  retained  to 
provide  the  recommended  geotechnical  engineering  services  during 
construction,  as  well  as  to  specify  and  institute  a 
comprehensive  instrumentation  program  to  monitor  lateral 
deformations  of  foundation  walls,  vertical  and  horizontal 
movements  of  adjacent  structures  and  groundwater  levels.   This 
will  enable  us  to  observe  compliance  with  the  design  concepts, 
specifications  and  recommendations,  and  to  allow  design  changes 
in  the  event  that  subsurface  conditions,  induced  movements  or 
groundwater  level  changes  differ  from  those  anticipated  prior  to 
the  start  of  construction. 
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5-06.   OTHER  CONSIDERATIONS 

As  previously  noted,  the  building  site  has  apparently  been 
occupied  in  the  past  by  at  least  three  different  buildings.   It 
is  also  evident  that  many  abandoned  and  in-use  underground 
utilities  may  exist  on  the  site.   Existing  utilities  or 
foundation  remnants  may  present  obstacles  to  slurry  wall 
excavation  and  construction.   It  is  the  responsibility  of  the 
contractor  to  determine  the  location  and  extent  of  any  such 
obstructions.   Any  in-use  utilities  that  traverse  the  site  must 
be  taken  out  of  service  and  relocated  prior  to  slurry  wall 
excavation.   Since  the  nature  and  extent  of,  and  procedures  for 
handling  any  such  items  have  yet  to  be  determined,  our  comments 
regarding  geotechnical  aspects  of  this  problem  will  be  made  at  a 
later  date. 
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VII.   LIMITATIONS  OF  RECOMMENDATIONS 

This  report  has  been  prepared  for  specific  application  to  the 
proposed  site  development  and  construction  at  Parcels  39A  and 
150  as  understood  at  this  time.   In  the  event  that  changes  in 
the  design  or  location  of  the  structures  are  planned,  the 
conclusions  and  recommendations  in  this  report  should  be 
reviewed  and  modified  or  verified  in  writing  by  Haley  &  Aldrich, 
Inc.   Our  recommendations  are  based  in  part  upon  the  data 
obtained  from  the  referenced  subsurface  explorations.   The 
nature  and  extent  of  variations  between  explorations  may  not 
become  evident  until  construction.   If  variations  then  appear, 
it  may  be  necessary  to  re-evaluate  the  recommendations  of  this 
report. 
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CASmC        SAMPLER        CORt    »*«• 
Auger  _____        ^_— — — 

3    3/4" 


IIT. 


JURFACt  lLtV._ 
0*Tt  flRISM  _ 
lORING  rORtHAH. 
IMSPtCTOR  


17.62 

■6/2/87" 


R.    Jones 


T.    Cormican 


SOILS   CNCR.. 


lOflTI?'!        HF       '<OB|Hr.- 


»tr« 
low 

rface 


CasI ng 
Blovs 
per 
foot 


sample 
Depths 

fTO>T>-To 


Blows    ?>!•■    4" 
o»»   Sampler 

rrom  l2 


Strata 
Change 
Depth 


flel<J    indentlf  icatlon  of   Soil. 
Remartit  Oncl.  color,   loss  of 
aasn   water,    seawi   In   rock,   etc.) 


SAMPUt 


NO. 


Pen 


Bottom  of  well   15 

Installed  2"  well  at  15' 

Used: 

10'    screen  2"  PVC 

5'    -  2"  PVC  pipe 

6   Bags  of   sand 

15   lbs.   pelletts 

1   Road  box  (lock  type)   set   in 

concrete 


= 


C80U-0  SURFACE    TO FT.,  USED 


"CASINCI       THER 


"CASIIft  TO, 


.FT. 


— • w • «wff  n 


e  SCORED  P  =  PIT  A=AUC£I 


UP  s  UROtSTURUD.    PISTON 


t 


( 


BorlDg  R«port 


John  J.    Boyl* 
80  Martin  Road 
Milton,    Maa«. 

CharLescown   Navy   Yard 


Town    

ruojtCT  iiAwE     Parcels    150   and   39A 
P90JCCT   »o. 


Fl«ld    indent  I ficat Ion  o'    SoiU 
Renarka  fincl.   calor,    loss  of 
wash  water,    seaas   In   rock,    etc.) 


Dense   brown   fine  sand,    some   gravel, 

trace  of  silt 

Very  dense  miscellaneous  fill,  red 

brick,  concrete 

Loose  brown  silt,  some  fine  sand  anc 
gravel,  trace  of  red  bricks  &  clay 
Loose  brown  silt,  some  gravel,  tract 

of  wood 

Loose  gray  fine  sand,  silt,  some 

clay  and  wood 

"S"  ^ 


Very  hard  brown  silty   clay 


SHttT 

LOCiTIO* 

MOLE    »0.  

Lilt    4    ST4. 
OFFSET 


Of. 


B   5 


JURF/kCE    El£V.__ 

DATE    rmSM    

lORIMC   rOHEMaa, 

IMSPtCTO*  

SOILS   tkCH. 


17.55 


Tonp*; 


P      Rirhards 


Hnlpy  ^   MHr^rh 


SAMPLE 


Pen 


24 


24 


BCC. 


JJl 


JiA 


JA 


12 


_L2 


6A 


121    12_ 
12 5_ 


24 


Very   stiff  brown  silty  clay 


Very  dense  gray  silt,    some  clay  and 
gravel,    trace  of  fine   sand 


24 


24  I  24 


Ht 


10 


_L2. 


24 


Dense  gray  silt,  some  gravel,  trace 
of  fine  sand  and  clay 


IL 


i: 


2k. 


CROU 


■  0  SURFACE   TO fT..  USE3 


"A"-Very  stiff  brown-blue   silty  clay    . 
"B"-Medium  dense  black   fine   sand   and   silt,    sotr 


^  «»Aem 


•   -   HT 


.J     -_-i     -1 


i 


i 


i 


Boring  R«port 

rNnnsulcing  Engineers 

scon.    y.assachuseccs 


John  J.    Boyl* 
80  Martin  Road 
Ullton,    Mas*. 

Charlescnwn    Navv   Yard 


Town 

fSOJtCT  mahC      Parcels    150    and    39A 
PROJCCT   no. 


SMtCT 

LOCATIOII 

HOLC    "O.  

Lint    *    STA. 
OFFSET  


OF. 


B   5 


GBouiO  wArtu  oastRvAiiOHS 
ft.      after Hours 


ft.      after 


Hours 


Type 

SUo    1.0. 

Haffimer  wt. 
Hammer   Far 


CASHC        SAMPLtU        CORE    »*«• 

AUGER  SS     . . 

3    3/4"      1    3/8" 


_140/; 
30" 


•  IT. 


SUHFACC    EU£V.__ 

OATt    FimSH     

lORIMC    FOStMAll. 
IMSPCCTOR 


17    SS 


ft/3/87 


Jnncs 


p.     Rir^^'-ds 


SOILS   fuca.  Hal  Pv    f,    Alfjr-gh 


inriTi;<     ^f     ^obmG: 


ace 


Cast  ng 
Btav« 

per 
foot 


Santple 
Depths 
From-To 


:     0-6 


'i0'-42' 


Blows  per   i" 
on   Sampler 

fro™ To 


25 


43 


t_A<i    <; ' 


_^ 


46.5 


_-52.5 


21. 


a- 12       12-18   I   18-34 


20 


.12. 


3D 


)' 


-56.5 


58 


-LS. 


30 


33 


SL 


20- 


17 


5 '-60 


30 


20 


strata 
Change 
Depth 


Field   indentir Icatlon  of   soil. 
Retnarhs  Oncl.   color,    loss  of 
■ash  ■aler,    scans   In   roch.    etc.) 


SAMPtt 


NO. 


Pen 


IL 


2L 


»ec. 

~1£ 


.AB. 


iX-ia. — 9- 


Very  dense  gray  silt,  some  clay  and 
gravel,  trace  of  fine  sand 


J^ 


-U- 


64 


Jl 


M. 


ML 


11. 


Bottom  of  boring  60' 


16- 


CSOuaO  SURFACE    TO ^T.,  U5E3  , 


'CAsmci     TMEn 


-w..urn         'c=COREO  P  =  MT  *  =  *UC£« 


UP  X  UROISTURBIO.    PISTON 


I 


i 


i 


Boring  Report 


l^rm"-"—  ^-71  nr-^    TOW 


_i.jjEcrci:^-JItxr:i±- 


:rn^ 


K'-ie- 


';-ir~hlig^t-t-'^ 


John  J.    Boyle 
80  M&rcin  Road 
Milton,    Maca. 

f?v>-l'^st'.c"n  vr\^A^  Yard 


PBOJCCT  ii*HC     p.-trr^'lr    ISO  nnd    30A 
P»OJtCT    KO. 


SHCCT 

LOCATIO* 

MOLt    «0.  

LINC    I    STA. 
OFFSET 


Of. 


B    6 


SRouNO  w*:tJ  o9st«vino»s 
__ft.      «fier Hours 

1"  -  8:C0  A.M.    -  5/4/87 
ft.      tt'.er  Hours 


CASING 

Type  Hollar  stem 
Auger 

Sl«    1.0.  "^    l/A" 

Mimmer  wt.  ■  — 


SAMPLCR 
S3 


KjfTOTer  rail 


1    l/f^" 
140^ 
—  30" 


CORE    BAR. 


IIT. 


SURFACE    ELEV._ 

DATE    FKISK     

lOSING    FOR£M*«_ 
l»SP£CTOR  


19,65 

4/2y/8; 


J.  Marks 


R.  Varmm 


SOILS  CKCR.        H;^lpv   ft  Aldrir^i 


?CATI31 


"OBI  -(G: 


Cast  ng 
Blows 

per 
foot 


S^^ple 

:e5  Ihs 


8lo«s  per   6' 
on  santpler 

rro«' To 


I 


ll'-3' 


n'-5' 


«-12 


S'-7' 


7'-9' 


^ 


I 


10'-12 


15'-17 


20'-22 


25'6"-27'6 


'I 


30 '-32 


in 


JLi. 


15 


J2 


A5. 


18 


10 


35'-37 


14 


12-18 


-L£ 


_L2. 


21 


19 


19-?4 


Strata 
Change 
Oepth 


1(1  _ii. 


10 


20 


12 


34 


13 


18 


JL 


29 


34 


4S 


40 


11 


JA. 


.22. 


27 


~K 


18. 


Flela    Indent  I ricatlon  o'   soil. 
Remarks  (incl.   color,    loss  o' 
wasn   «ater,    seams   In   roch,    etc.) 


SAMPLE 


NO. 


Mixed  fill 


Sandy  gray  clay,  sote  peat  and  fill 


Pen 


Hard  sondy  brcuvn  clay 


12 


37 


25 


25'6' 


73 


Very  corpact  fine  gray-brown  sand,       9 
gravel  and  silt,  sane  clay  (till) 


GROUND  S-BFaCE    TO FT.,  USE3 


'^CASING!       THEM 


10 


'CASiMG  TO, 


.ff- 


»ec. 


12^ 


ur 


12" 


T2^ 


IF 


24" 


24" 


14' 


20' 


i 


Boring  Report 

^  Vn-Tultinq  nrtqineorr" 


ston,  Vjssachusctta, 


John  J.   Boyle 
80  Martin  Road 
Milton,    Maai. 

Town  Qiarlosbcrm  Mavy  Y-nrd 

pRojtcT  MtNC    Pc-\rgr?ls  150  and  39.\ 

PROJCCT  MO. ^_ 


SMtCT 

10C*TI0» 

HOLE  "0.  

LIXC  4  STA. 

orrscT 


-  Of. 


B  6 


&R0UH3  **rt.R  oastRVAriOHS 
ft.   after Hours 

-1"  -  8:00  A.n.  -  5/4/07 
ft.   after  ^Hours 


CASING 

Type      ITollCW  StGH 

Auger 

S\2»    1.0.    • 
Mammer   wt. 

n;^mmer   fall 


SAMPLER 
5S 


3  3/4" 

1  3/8" 
140# 

— 

30" 

CORC    BAR. 


•  IT. 


SURFACE  tLEV._ 
DATE  FINISH  _ 
lORING  FOREMAN 
INSPECTOR 


18.65 


4/29/87 


J.  Marks 


p.    Tr.imyi 


SOILS  ryr.p.        H^lpy  &  Aldrlch 


FlelO    indent  I ricat Ion  o'    Soil. 
Remarks   (Incl.   color,    loss  of 
wasn   water,    seams   In   roct<,    etc.) 


Very  cxmpact  fine  gray-brcwn  sand, 
gravel  and  silt,  sore  clay  (till) 


Botton  of  boring  52' 
(Refusal  material) 


SAMPLE 


HO. 


Ptn 


11 


12. 


13 


Installed  15'  long  (10  slot)  2" 
diameter  PVC  monitor  well  screen 
at  35' .  Packed  with  filter  sand 
and  sealed  at  top  with  bentoni 
Dicased  in  Buffalo  Box  for  pro- 
tection and  set  in  cc3ncreta. 


"CASIIG  TO, 


.FT. 


»ec. 


22: 


GROUND  SURFACE    TO 


« 


4 


CARR-DEE  CORP. 

37  LINDEN  STREET                   P.O.  BOX  67                   MEDFORD.  MA  02155-0001                   Telephone  391-4500 
To     HALEY  (.  ALDRIQt,  INC..  ONMRRITTT:.  MA.     02142 Date        June  26,    1987 job  No  JI!^ 


Location 


CHARLESTOWN  WTi  YARD.     CHARLESTON,  MASS. 


Scale  1" 


tx. 


BORING 

aOJND  SURFA^ 


B7 


lO'O' 


23*0' 


FILL 

SAND, 

GRAVEL, 

GOBBLES, 

BRICK 


VERY  STIFF 


YELLOW  CLAY 


AND  GRAVEL 


4 
10 
13 
13 


20 
8 
17 
II 


3 
5 
4 
3 
6 

n 

20 

24 


8 
9 
13 
15 


10 

7 

13 

15 


19 
13 

14 
16 


Stfl,     FRCM  G.S.  TO  2'0" 
RECOVERED  6" 


3?2,     FRCM  2 '0"  TO  4 '0" 
RECOVERED   10" 


S';3,     FRCM  5'0"  TO  7'0" 
RECCfVERED  9" 


S74,     FRCM  7*0"  TO  9'0" 
RECOVERED  8" 


Sf/5,     FRCM  lO'O"  TO  12'0" 
RECOVERED  7" 


S//6,     FRCM  15'0"  TO  17*0" 
RECCfVERED  8" 


Sff7,     FRCM  20'0"  TO  22'0" 
RECOVERED  8" 


(  ocwrrNUED  on  sheet  2  ) 


1  .,         3 


I 


i 


i 


n 


CARR-DEE  CORP. 

37  LINDEN  STREET  P.O.  BOX  67  MEDFORD.  MA  02155-0001  Telephone  391-4500 

To      HALEY  &  ALDRICH.   INC.  CAMBRIDGE.  MA.       02142 Dale       JUNE  2fi,    1^37 Job  No     S7A7S 

Location      CHARLESTCWN  NAVY  YAFO).     CHARLESIWN.  MA. Scale  1"  = 1_  ft. 


BORING 


B  7  (  OONTIMJED  ) 


0 


ZJ'U" 

STIIT 

RIJIE  OAY, 

6 

5 

SCME  GRAVEL 

5 
6 

28 '6" 

VERY  bTItK 

12 
II 
19 

14 

CLAYEY  FINE 

SAND,  GRAVEL, 

21 
19 

mRRIF.S 

19 
20 

VEKY  DENSE 

15 
18 

FINETOMEDIIM 

33 

44 

SAM),  GRAVEL, 

CLAY,  TT^ACE 

SILT 

25 
30 

46 

57 

AA'n" 

- 

a/8,     FRCM  25 '0"  TO  27 '0" 
RECOVERED  10" 


SJ9,     FROi  30'0"  TO  32'0" 
NO  RECOVEREY 


Si?  10,  FRCM  35'0"  ID  37'0" 
RECCfVERED  9" 


SJII,  reCM40'0"  TO42'0" 
RECOVERED  15" 


Sllfl2,  F?CM45'0"  T0  47'0" 
RECOVERED  13" 


(  CONTINUED  ON  SHEEI  3  ) 


«;t-iPPT 


of 


c 


i 


i 


37  LINDEN  STREET 
To         HALEY  &  AIDRICH.   PC.  CAMBRIDGE.  Nt\. 


CARR-DEE  CORP. 

P.O.  BOX  67  MEDFORD,  MA  02155-0001  Telephone  391-4500 


02142 


n 


cation         CHARLESTOWN  NAVY  YARD.     CHARLESTOWN,  MA. 


Date 


.niNF  7fi,   iq«7 


Job  No___a2,i25- 


BORING       B  7  (  OCNTMJED  ) 


Scale  1"  =. 


J.  ft. 


A8'0' 


0 


62 '0" 


VERY  DEUSE 


FEE  TO  MEDHM 


SAND,  GRAVEL, 


CLAY,  TRACE 


SILT 


16 
25 
81 
50 


27 
38 
59 
71 


31 
43 
58 


S//13,  FRCM  50'0"  TO  52'0" 
RECOVERED  8" 


Sf/I4,  FTOM  55 '0"  TO  57 '0" 
RECOVERED  10" 


StfIS,  FRCM  60'0"  TO  62'0" 
RECOVERED  7" 


WATER  LEVEL  NOT  RBCDRCED 

SIZE  OF  CASIMJ  tW,  LENJIH   12'0" 

DRILLER:     L.  KMK,  DGFBCTOR:     P.  RICHARDS 

DAIE  SEARIH)  &  OCMPLEIED:     6-10-87 


0 


All  »«mp(«a  hav«  bmn  visually  cl«Mifl«d  by       nRTTIFR 


Unl« 


otharwiM  spacilied.  watsr  l«v«ls  noted  w«r«  obs«rv«d  at  completion  of 


borin^a.  and  do  not  necsuanly  represent  permanent  ground  water  levels.  Figures  in  nght  hand  column  indicate  number  of  blows  required  to  drive 

ruj-inch  .split  sanpler ^  inches  using  140  lb.  weight  falling  30  inches  ±-  Figures  in  column  to  left  (it  noted)  indicate  number  of 

blowa  to  drive  c«a<ng  one  toot,  using  XT       weight  falling  24  inches  ±.  i  '  o 

SHEET  __3 of  3 


I 


i 


i 


CARR-DEE  CORP. 

37  LINDEN  STREET                   P.O.  BOX  67                    MEDFORD.  MA  02155-0001 
jQ     Win  (.  ALDRICH.   WC,  CAMBRIDGE,  ^V\.      02142 Date      JUNE  26.   1987 


n 


Location 


CHARLESroWN  NAVY  YARD,     CHARLESTOWN,  MA. 


BORING        ?8 


Telephone  391-4500 

Job  Nn     87475 

Scale  1"  = L_(t. 


D 


T) 


FILL 

i 

4 
18 
30 

TAAM 

16 
13 

SAND, 

II 

GRAVEL, 

5 

3 

nORFIF.S, 

3 

5 
6 

oKlLK, 

7 
11 

ASH, 

14 
14 

12 
13 
15 

11 

lO'O" 

6 
8 

VERY  STIFF 

YELLOW  CLAY 

11 

AND  GRAVEL 

13 

15'0" 

16 

HARD 

32 
39 
47 

YHifW  CLAY, 

12 

GRAVEL,  COBBLES 

19 
17 
II 

Sill,     FPCMG.S.  TO  2*0" 
RECOVERED  8" 


Slt2,     FRCM  2*0"  TO  4'0" 
RECOVERED  6" 


S//3,     FRCM  4 '0"  TO  6 '0" 
RECOVERED  6" 


ai4,     FRCM  6*0"  TO  8'0" 
RECOVERED  7" 


Sits,     FRCM  8'0"  TO  10*0" 
RECOVERED  18" 


Site,     FRm  lO'O"  TO  12*0" 
RECOVERED  12" 


S»7,     mH  15'0"  TO  17'0" 
RECOVERED  12" 


SffS,     FRCM  20'0"  TO  22 '0" 
RECOVERED  12" 


(  OCNTINUED  ON  SHEET  2  ) 


c 


i 


i 


CARR-DEE  CORP. 

37  LINDEN  STREET  P.O.  BOX  67  MEDFORD.  MA  02155-0001  Telephone  391-4500 

Jo      HALEY  &  ALDRICH.  INC,  CAMBRIDGE,  MA.       02142 Date       JUNE  26,    1987 job  No     87475 

Location      QiARLESTOWN  NAVY  YARD,     CHARLESICWN,  MA. Scale  1"  = L_  It. 


BORING 


B8  (OCNITOJED  ) 


24 '0" 


48 '0" 


VLKY  STIFF 

8 

II 

YHIfW  CLAY, 

13 

19 

GRAVEL,  mRPIF.S 

13 

18 

DENSE  TO 

20 
26 

VEKY  raUSE 

17 

17 

FINE  TOMEDRM 

33 

49 

SAND,  GRAVEL-, 

15 

19 

nORFIfS,  SOME 

30 
33 

CLAY  AND  SILT 

21 

36 

39 

81 

Sf'/9,     FRCM  25*0"  TO  27'0" 
RECOVERED  9" 


SfflO,  ran  30'0"  TO  32'0" 
RECOVERED  6" 


Si? II,  FROl  35'0"  TO  37'0" 
RECOVERED  5" 


S?12,  FRCM40'0"  TO  42'0" 
RECOVERED  5" 


SJ13,  raM45'0"  T0  47'0" 
RECOVERED  T 


(OONTIMJED  ON  SHEET  2) 


I 


i 


i 


CARR-DEE  CORP. 

37  LINDEN  STREET                   P.O.  BOX  67                  MEDFORD.  MA  02155-0001  Telephone  391-4500 

To         HM£Y  &  ALDRICH,  DC,  CrtMBRIDCE.  MA.       02IA2  Date  JUNE  26.    1987 


Job  No        a7^7S 


'^ 


pcation 


CHARLESroWN  NAVY  YARD,     CHARLESTOWN,  MA. 


Scale  1"  = 


J.  ft. 


BORING  B  8  (  CCNITNUED  ) 


A8'0" 


57 '0" 


VERY  DQBE 


FINE  TO  MEDMi 


SAND,  GRAVEL, 


COBBLES,  9CWE 


CLAY  AND  SILT 


^ 


18 
22 
33 
41 


3! 
33 

46 


anu,  FRCM  50 '0"  TO  52 '0" 
RECOVERED  4" 


S//15,  FROl  55'0"  TO  57'0" 
RECOVERED  8" 


WAIER  LEVEL  8'6" 

SIZE  OF  CASDG  NW,  LENTIH   lO'O" 

KULLER:     L.  K^CK,  INSPECIDR:     P.  RICHARDS 

EkME  STARIED  &  CCMPLEIED:     6-9-87 


I 


All  »afnpi*«  rtav*  bmn  vliually  cla«si(l«d  by 


nRniFR. 


UnlMS  otherwise  specified,  water  levels  noted  were  observed  at  completion  o( 


boringa.  and  do  not  necesaarihr  represent  permanent  ground  water  levels.  Figures  in  ngnt  hand  column  indicate  num^er  of  blows  required  to  drive 

Cvc?~UK±i  split  satTofer 6_  mches  using  140  lb.  weight  falling  30  inches  ±.  Figures  in  column  to  left  (if  noted)  indicate  number  of 

blow*  to  drive  casing  one  toot,  using  300  lb.  -       "^t  falling  24  Inches  ±.  ... 

RWFPT         -^ of       -^ 


f 


( 


i 


CARR-DEE  CORP. 

37  LINDEN  STREET  P.O.  BOX  67  MEDFORD.  MA  02155-0001  Telephone  391-4500 

To     HALEY  &  ALDRIQI.   PC.  CAMBRIDg:.  m.       021^2 Date      JUNE  26.    1987 Job  No    87475 

Location     CHARLESTOUN  NAVY  YARD,     CHARLESTCWN,  MA. 3caie  v'  3       ,, 


BORING      B9 


^ 


■> 


0'6" 

ASPHALT 

5 

30 

58 

FILL 

60 

36 

32 

25 

15 

7 

5'6" 

8 

VERY  STIFF  ID  HARD 
YELLOW 

9 
15 

18 

CLAY 

21 

23 
29 

VERY  STIFF 

9 
9 

YELLOW 

II 

I2'0" 

CUY 

14 

DEllSE 

23 

FINE  TOMEDIIM 

20 
22 
24 

sun  SAM) 

AND  GRAVEL, 

9 
16 
17 

SCME  YEIinW  CL\Y 

18 

25'0" 

a?l,     FRCMO'6"  TO  2'6" 
RECOVERED   14" 


Sill,     F?CM2'6"TO4'6" 
RECOVERED  9" 


9?3,  FRM4'6"TO5'6" 
RECOVERED  6" 

Sl?3A,  FRCM  5'6"  TO  6'6" 
RECXTVERED  7" 

SJ4,  FRCM  6'6"  TO  8'6" 
RECOVERED  9" 


SJ5,     FRCM  8'6"  TO  10'6" 
RECOVERED  7" 


S?6,     ETOI  15'0"  TO  17'0" 
RECOVERED  9" 


S#7,     FRtM  20'0"  TO  22'0" 
RECOVERED  4" 


(  (       rNUED  ON  SHEET  2  ) 


I 


i 


i 


CARR-DEE  CORP. 

37  LINDEN  STREET  P.O.  BOX  67  MEDFORD.  MA  02155-0001  Telephone  391-4500 

jQ     H.\LEY  &  ALDRICH.  DC,  CAMBRIDGE.  MA.       02142 Date      ^^^  ^6,   1987 job  Nn    87475 

CHARLESroWN  NAVY  YARD,     CHARLESIWN,  MA. 


..Location 


BORING      B9(0CNnMJED) 


25'0" 


48'0" 


DENSE 


FINE  TO  MEDIUM 


SniY  SAND 


AND  GRAVEL, 


SCME  YELLOW  CLAY 


VERY  DENSE 
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Attention: 
Subject: 

Gentlemen: 


Mr.  William  H.  Pineo,  Vice  President 

Phase  II  Oil  and  Hazardous  Material  Site  Evaluation 
Parcels  39A  and  150 
Charlestown  Navy  Yard 
Charlestown,  Massachusetts 


We  are  pleased  to  submit  herewith  four  copies  of  our  report 
entitled  "Phase  II  Oil  and  Hazardous  Material  Site  Evaluation, 
Parcels  39A  and  150,  Charlestown  Navy  Yard,  Charlestown, 
Massachusetts".   This  work  was  performed  in  accordance  with  our 
proposal  dated  19  June  1987. 

Based  upon  the  results  of  our  Phase  I  and  Phase  II  oil  and 
hazardous  material  site  evaluations,  it  is  our  opinion  that  the 
Massachusetts  Department  of  Environmental  Quality  Engineering 
(DEQE)  will  consider  the  site  to  fall  under  the  jurisdiction  of 
the  Massachusetts  Oil  and  Hazardous  Material  Release  Prevention 
Act,  Massachusetts  General  Laws  Chapter  2 IE. 

Results  of  our  Phase  I  and  Phase  II  studies  have  revealed  that 
the  fill  and  upper  1  ft.  to  2  ft.  of  underlying  clay  in  the 
northeast  corner  of  Parcel  39A  have  been  contaminated  with  a 
mixture  of  gasoline  and  weathered  No.  2  fuel  oil.   The  volume  of 
petroleum  contaminated  soil  in  this  area  of  the  site  is 
estimated  to  be  approximately  2,000  cu.  yd.   Subsurface 
explorations  and  chemical  testing  of  soil  samples  have 
identified  other  areas  of  the  site  where  localized  petroleum 
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contamination  is  present.   Total  chloride  concentrations 
detected  in  samples  of  the  naturally  deposited  clay  occurring 
beneath  the  site  indicate  that  this  material  would  be  classified 
as  saline  in  character  under  current  Massachusetts  DEQE 
criteria. 

Chemical  testing  of  groundwater  samples  obtained  from  the 
on-site  groundwater  sampling/monitoring  wells  revealed  the 
presence  of  benzene,  total  xylenes,  chromium  and  lead  at 
concentrations  which  slightly  exceed  established  United  Stated 
EPA  Drinking  Water  Standards. 

Since  future  site  development  will  involve  the  excavation  of 
fill  and  naturally  deposited  soil  materials  for  construction  of 
a  three  level  underground  parking  garage,  special  handling  of 
petroleum  contaminated  fill  and  clay  should  be  anticipated. 
Saline  soil  material  excavated  during  site  development  will  also 
require  special  handling. 

Haley  &  Aldrich,  Inc.  is  of  the  opinion  that  the  petroleum 
contaminated  soil  encountered  at  the  site  can  be  disposed  of  at 
an  approved  landfill  as  cover  material  at  an  approximate  cost  of 
$150/yd  .   This  method  of  disposal  is  contingent  upon:   (1) 
DEQE  approval  based  upon  supporting  chemical  data  and  (2) 
successful  location  of  a  cooperative  landfill  facility.   Other 
options  for  petroleum  contaminated  soil  disposal  are  briefly 
discussed  in  the  text  of  this  report. 

Saline  soil  material  excavated  during  site  development  may  be 
disposed  of  at  any  coastal  landfill  facility  as  daily  cover 
material  at  an  approximate  cost  of  $8  to  $12  per  yd^^. 

The  low  levels  of  volatile  organic  compounds,  chromium  and  lead 
present  in  the  groundwater  at  the  site  preclude  discharge  of  the 
groundwater  to  Boston  Harbor  or  other  surface  water  bodies 
during  site  dewatering  operations  without  first  obtaining  a 
National  Pollutant  Discharge  Elimination  System  (NPDES) 
discharge  permit  from  the  United  States  Environmental  Protection 
Agency  (EPA) .   The  NPDES  permitting  process  commonly  involves  a 
four  to  six  month  review  process.   Therefore,  early  completion 
and  submittal  of  an  NPDES  permit  application  is  advised. 
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Thank  you  for  inviting  us  to  undertake  this  work.   We  look 
forward  to  assisting  you  and  your  design  team  through  the 
successful  completion  of  this  project.   If  you  have  any 
questions  or  require  additional  information  at  this  time,  please 
do  not  hesitate  to  contact  us. 

Sincerely  yours, 
HALEY  &  ALDRICH,  INC. 


Russell  V.  Varnum,  Jr. 
Senior  Geologist 


Richard  P.  Stulgis 
Vice  President 
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INTRODUCTION 


1-01.   GENERAL 

This  report  presents  the  results  of  additional  investigations 
including  subsurface  explorations,  chemical  testing,  and  a 
ground  penetrating  radar  survey  conducted  on  Parcels  39A  and  150 
in  the  Charlestown  Navy  Yard,  Charlestown,  Massachusetts.   The 
work  performed  by  Haley  &  Aldrich,  Inc. ,  was  carried  out  in 
accordance  with  our  proposal  dated  3  November  1987.   A 
preliminary  site  evaluation  was  completed  for  Cygna  Consulting 
Engineers  and  the  results  were  summarized  in  a  previous  report 
dated  19  June  1987  entitled  "Oil  and  Hazardous  Material  Site 
Evaluation,  Parcels  39A  and  150,  Charlestown  Navy  Yard, 
Charlestown,  Massachusetts". 

This  preliminary  report  (19  June  1987)  concluded  that 
significant  levels  of  possible  localized  contamination  were 
present  at  the  site  and  that  the  contamination  might  have  been 
associated  with  leakage  or  spillage  of  petroleum  products  from 
four  underground  storage  tanks  reported  to  have  been  located  on 
Parcel  39A.   Based  upon  historical  information  assembled  and 
presented  in  the  preliminary  report,  it  was  also  concluded  that 
other  non-volatile  contaminants  might  also  be  present  at  the 
site,  the  detection  of  which  was  below  detection  limits  of  the 
screening  equipment  employed  during  the  preliminary  site 
evaluation.   The  results  of  the  additional  explorations  and 
chemical  testing  conducted  during  the  Phase  II  investigations 
are  summarized  in  the  sections  of  this  report  which  follow. 


1-02.   PURPOSE  AND  SCOPE 

The  purpose  of  this  Phase  II  study  has  been  to:   (1)  determine 
the  nature  and  extent  of  the  subsurface  soil  contamination 
encountered  at  the  site  during  the  Phase  I  study,  (2)  confirm 
the  existence  and  location  of  the  four  underground  fuel  oil  and 
gasoline  storage  tanks  reported  to  have  been  present  on  the 
site,  (3)  determine  whether  the  groundwater  beneath  the  site  has 
been  adversely  impacted  by  past  site  usages,  (4)  determine 
whether  special  handling  of  soil  and/or  groundwater  would  be 
required  during  proposed  future  site  development,  and  (5) 
formulate  an  opinion  as  to  the  applicability  of  the 
Massachusetts  Oil  and  Hazardous  Material  Release  Prevention  Act 
(Chapter  21E  of  the  Massachusetts  General  Laws)  to  the  subject 
site. 
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1-03.   LIMITATIONS 

This  letter  has  been  prepared  for  the  use  of  Cygna  Consulting 
Engineers  in  connection  with  an  application  for  financing 
associated  with  Parcels  39A  and  150  of  the  Charlestown  Navy  Yard 
in  Charlestown,  Massachusetts. 

The  conclusions  provided  by  Haley  &  Aldrich,  Inc.  are  based 
solely  on  the  scope  of  work  conducted  and  the  sources  of 
information  referenced  in  this  report.   Any  additional 
information  that  becomes  available  concerning  this  site  should 
be  provided  to  Haley  &  Aldrich,  Inc.,  so  that  our  conclusions 
may  be  reviewed  and  modified  as  necessary. 

The  work  performed  by  Haley  &  Aldrich,  Inc.  is  subject  to  the 
terms  and  conditions  stated  in  our  proposals  dated  22  April  1987 
and  3  November  1987.   This  work  has  been  undertaken  in 
accordance  with  generally  accepted  consulting  engineering 
practices.   No  other  warranty,  express  or  implied,  is  made. 

It  is  our  understanding  that  this  report  is  to  be  used  and 
distributed  exclusively  for  purposes  connected  with  the  pending 
application  for  financing  and  to  determine  the  potential  impact 
on  pending  site  development. 
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II.   FIELD  AND  LABORATORY  INVESTIGATIONS 


2-01.   GENERAL 

A  program  of  limited  subsurface  explorations,  laboratory 
screening  of  soil  samples,  chemical  testing  of  soil  and 
groundwater  samples,  and  a  ground  penetrating  radar  survey  were 
completed  at  the  site  for  this  investigation.   Subsurface  data 
from  previously  completed  subsurface  explorations  were  also 
reviewed  during  the  course  of  this  investigation. 


2-02.   GROUND  PENETRATING  RADAR  SURVEY 

On  29  December  1987,  a  total  of  27  ground  penetrating  radar 
(GPR)  survey  lines  (lines  A-A'  through  T-T'  and  lines  1-1' 
through  7-7')  were  completed  on  Parcel  39A  by  a  Haley  &  Aldrich, 
Inc.  environmental  geologist.   The  locations  of  the  GPR  survey 
lines  and  detected  anomalies  are  shown  on  Figure  2. 


2-03.   SUBSURFACE  EXPLORATIONS 

Ten,  2.5  in,  diameter  standard  test  borings  (labeled  Bl  through 
BIO)  were  completed  on  the  site  for  geotechnical  design 
purposes. 

Test  borings  Bl  through  B6  were  completed  on  the  site  by  John  J. 
Boyle  of  Wilton,  Massachusetts  during  the  periods  29  April  to 
27  May  and  1  to  3  June  1987.   Test  borings  B7  through  BIO  were 
completed  by  Carr-Dee  Corporation  of  Medford,  Massachusetts 
during  the  period  9  to  10  June  1987.   The  locations  of  the 
previously  completed  test  borings  are  shown  on  Figure  2.   Boring 
logs  completed  by  the  drilling  contractors  are  provided  in 
Appendix  A. 

In  general,  test  borings  (Bl  through  BIO)  were  conducted  to 
better  define  the  limits  and  nature  of  the  fill  and  naturally 
deposited  overburden  soils.   The  borings  ranged  from  52.0  to 
62.0  ft.  in  depth  below  existing  ground  surface.   Groundwater 
observation  wells  consisting  of  machine-slotted  PVC  screen  were 
installed  in  completed  borings  B2 (OW) ,  B4 (OW)  and  B6(0W).   Each 
well  was  protected  at  the  ground  surface  by  a  roadway  box. 
Groundwater  observation  well  installation  and  groundwater 
monitoring  reports  are  provided  in  Appendix  B.   Monitoring  of 
test  borings  and  groundwater  observation  well  installations  was 
provided  by  a  Haley  &  Aldrich,  Inc.  geologist. 
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2.04    SUBSURFACE  EXPLORATIONS  COMPLETED  DURING  THIS  STUDY 

During  the  Phase  II  environmental  investigation  three  additional 
test  borings  (labelled  BlOO  through  B102)  were  completed  at  the 
site  by  Kennedy  Drilling  of  Fitzwilliam,  New  Hampshire  on  30 
December  1987.   The  location  of  these  borings  are  shown  on 
Figure  2.   These  borings  ranged  from  14.9  ft.  to  15.0  ft.  in 
depth  below  ground  surface  and  were  completed  using  6.5  in. 
(outside  diameter)  hollow  stem  augers.   A  groundwater 
observation  well  was  installed  in  each  of  the  completed  Phase  II 
borings.   The  groundwater  observation  wells  were  similar  in 
construction  to  those  installed  during  the  geotechnical  design 
investigations.   The  test  borings  and  groundwater  observation 
well  installations  were  monitored  by  a  Haley  &  Aldrich,  Inc. 
environmental  geologist.   Boring  logs  completed  by  a  Haley  & 
Aldrich,  Inc.  environmental  geologist  are  provided  in  Appendix 
A.   Groundwater  observation  well  installation  and  groundwater 
monitoring  reports  are  provided  in  Appendix  B. 

Additionally,  eight  machine-excavated  test  pits  (labeled  TPl 
through  TP8)  and  one  machine-excavated  trench  (OTl)  were 
completed  on  Parcel  39A  by  J.  Marchese  &  Sons  on  31  December 
1987.   The  test  pits  ranged  from  1.5  ft.  to  12.0  ft.  in  depth 
below  ground  surface.   The  observation  trench  extended  to  a 
maximum  depth  of  4.5  ft.  below  ground  surface.   Locations  of  the 
test  pits  and  trench  are  shown  on  Figure  2.   Logs  of  the  test 
pits  and  trench  were  completed  by  a  Haley  &  Aldrich,  Inc. 
environmental  geologist  and  are  provided  in  Appendix  C. 

The  Phase  II  test  borings,  groundwater  observation  wells,  test 
pits,  and  observation  trench  were  completed  to  obtain  soil  and 
groundwater  samples  for  chemical  testing  to  determine  whether 
special  handling  of  soil  and/or  groundwater  would  be  required 
during  proposed  future  site  development.   The  general  subsurface 
geologic  conditions  existing  on  the  site  were  presented  in  our 
23  October  1987  geotechnical  report  entitled  "Report  on  Soil  and 
Foundation  Investigation,  Proposed  Site  Development,  Parcels  39A 
and  150,  Boston  Naval  Shipyard,  Charlestown,  Massachusetts"  and 
our  19  June  1987  letter  report  entitled  "Oil  and  Hazardous 
Material  Site  Evaluation,  Parcels  39A  and  150,  Charlestown  Navy 
Yard,  Charlestown,  Massachusetts".   The  subsurface  environmental 
conditions  existing  on-site  are  contained  herewith. 


2-05.   LABORATORY  SCREENING 

The  soil  samples  obtained  from  the  recently  completed  test 
borings  and  test  pits,  as  well  as  the  soil  samples  obtained  from 
the  previously  completed  test  borings  (labeled  Bl  through  BIO) 
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were  placed  in  screw-top  glass  jars,  covered  with  aluminum  foil, 
sealed  tightly  with  a  metal  lid,  placed  in  a  cooler  with  ice  and 
transported  to  the  Haley  &  Aldrich,  Inc.  laboratory. 

In  the  laboratory,  the  soil  samples  were  test-screened  for  the 
presence  of  volatile  organic  compounds  using  an  HNU  Systems 
PIlOl  Photoionization  Analyzer,  by  exposing  the  instrument 
sensor  to  headspace  gases  in  sample  jars  at  room  temperature. 

The  instrument  is  sensitive  to  the  presence  of  ionizable  vapors 
of  biogenic  and  organic  compounds,  but  does  not  distinguish 
between  specific  compounds.   Rather,  the  instrument's  response 
to  an  unknown  (sample)  is  compared  to  the  concentration  of 
benzene  (in  parts-per-raillion,  ppm)  that  would  produce  the  same 
response  under  controlled  conditions  of  calibration  in  the 
laboratory.   As  such,  the  readings  are  useful  only  for 
qualitative  purposes  (identifying  the  presence  of  volatile 
organics  in  general) ,  and  in  some  instances  for  semi- 
quantitative purposes  (assigning  relative  concentrations  among 
samples  where  the  same  organic  compounds  are  present  in  each) . 

The  results  of  the  HNU  screening  are  presented  in  Table  I  and 
discussed  in  Section  3-05  of  this  report. 


2-06.   CHEMICAL  TESTING  PROGRAM 

Soil  samples  B100-S2,  TPl-Sl,  TP2-S1  and  TP3-S1  were  submitted 
to  Enseco,  a  Massachusetts  DEQE  recognized  analytical 
laboratory,  on  31  December  1987  to  undergo  analyses  for  the 
presence  of  pesticides,  PCBs  and  EP  toxicity  metals.   Soil 
sample  TPl-Sl  was  also  submitted  along  with  soil  samples  B100-S5 
and  B102-S5  to  undergo  total  petroleum  hydrocarbon  analyses 
(infrared  method) .   Soil  sample  TP3-S2  was  submitted  for 
petroleum  finger  printing  analysis  and  soil  samples  TP2-S2, 
B101-S3  and  TP5-S2  were  submitted  for  total  chlorides  and  pH 
analyses.   The  results  of  the  chemical  testing  of  soils  are 
included  as  Appendix  D,  summarized  in  Table  II  and  discussed  in 
Section  3-05  of  this  report.   Laboratory  quality  assurance/ 
quality  control  documentation  is  included  as  Appendix  E. 

Groundwater  samples  were  obtained  from  groundwater  observation 
wells  B2(0W),  B4(0W),  BIOO(OW),  BlOl(OW)  and  B102(OW)  on  4 
January  1988.   Three  well  volumes  of  standing  water  in  each  well 
were  removed  with  a  stainless  steel  bailer  prior  to  obtaining 
the  groundwater  samples.   Prior  to  bailing  each  well,  the  bailer 
was  washed  with  a  soap  and  tap  water  mixture  and  successively 
rinsed  with  tap  water,  distilled  water,  methanol  and  distilled 
water. 
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Groundwater  samples  B4 (OW) ,  BIOO(OW)  and  B102 (OW)  were  submitted 
to  Enseco  on  4  January  1988  to  be  tested  for  the  presence  of  EPA 
hazardous  substance  list  volatile  organic  compounds  (EPA  method 
624) ,  EPA  listed  priority  pollutant  metals,  EPA  hazardous 
substance  list  semi-volatile  organic  compounds  (EPA  method  625) , 
EPA  listed  priority  pollutant  organochlorine  pesticides  and 
PCBs,  cyanide  and  total  petroleum  hydrocarbons  (EPA  method 
418.1)  . 

Groundwater  sample  B2 (OW)  was  submitted  for  analysis  for  the 
presence  of  EPA  hazardous  substance  list  volatile  organic 
compounds  (EPA  method  624) ,  total  petroleum  hydrocarbons  (EPA 
method  418.1)  and  cyanide.   Groundwater  sample  BlOl(OW)  was 
submitted  to  be  analyzed  for  the  presence  of  EPA  listed  priority 
pollutant  metals.   The  results  of  the  chemical  testing  are 
included  in  Appendix  D,  summarized  in  Table  III  and  discussed  in 
Section  3-06  of  this  report. 
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III.   SITE  CONDITIONS 


3-01.   GENERAL 

The  approximately  40,000  sq.  ft.  site  (labeled  Parcel  39A  and 
Parcel  150)  is  owned  by  The  Boston  Redevelopment  Authority  and 
is  located  within  the  Naval  Shipyard,  Charlestown, 
Massachusetts,  as  shown  on  Figure  1,  Project  Locus. 

Parcel  39A  is  bound  to  the  east  and  west  by  First  and  Second 
Avenues,  respectively.   The  parcel  is  bound  to  the  north  by 
Sixth  Street  and  to  the  south  by  Building  39. 

Parcel  150  is  located  northwest  of  Parcel  39A.   It  is  bound  to 
the  east  by  Second  Avenue  and  to  the  north  and  west  by  Ninth 
Street  and  Third  Avenue.   Parcel  150  is  bound  to  the  south  by 
Building  38. 


3-02.   SITE  HISTORY 

Historical  records  indicate  that  Parcel  39A  was  occupied  by  a 
variety  of  structures  since  the  1800 's  until  all  structures  were 
demolished  in  1978  (1,2,3,4,5,6)*.   These  buildings  were  used  by 
the  Department  of  the  Navy  for  various  purposes  including  a  sail 
loft,  offices,  a  prison,  a  storehouse  and  armory  (2) .   According 
to  site  plans  prepared  by  the  Navy,  four  7,500  gallon  capacity 
gasoline  storage  tanks  and  two  gasoline  pumps  were  located  in 
the  northwest  corner  of  the  site  during  the  early  1940's  (2,7). 

No  building  structures  remain  on-site  today,  except  for  the 
buried  remains  of  building  foundations  that  exist  below  a 
blanket  of  surface  fill  material.   Research  at  the  Boston  Fire 
Department  indicated  that  no  records  exist  of  a  license  being 
issued  for  the  installation  or  removal  of  the  underground 
storage  tanks  at  the  site;  however,  according  to  the  Boston  Fire 
Department,  the  Navy  was  not  required  to  obtain  a  license  for 
the  installation/removal  of  underground  storage  tanks  (8) . 

Historical  records  indicate  that  Parcel  150  has  existed  as  a 
parking  lot  since  1978  (1),  and  prior  to  1978  the  parcel  was 
occupied  by  a  variety  of  structures  (2,3,4,5).   Some  of  the 
buildings  were  constructed  in  the  early  1820's  (3,4),  with  most 
of  the  buildings  remaining  on-site  until  all  structures  were 
demolished  in  1978  (1).   These  buildings  consisted  of  both  wood 


*  Refer  to  Sources  of  Information  included  with  this  report. 
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and  masonry  frame  structures  and  included  sheds,  a  garage  for 
trucks,  auxiliary  service  substation  and  a  cart  shed 
(2,3,4,5,7).   No  building  structures  remain  on-site  today. 


3-03.   SURFICIAL  ENVIRONMENTAL  CONDITIONS 

The  site  consists  of  two  parcels  of  land  (Parcel  39A  and  Parcel 
150)  located  adjacent  to  each  other  but  separated  by  Second 
Avenue.   The  two  parcels  have  a  combined  area  of  approximately 
40,000  sq.  ft.   Parcel  39A  and  Parcel  150  are  located 
immediately  south  and  north  of  Second  Avenue,  respectively. 

Each  parcel  has  been  filled  and  graded.   The  ground  surface  is 
gravel/sand  and  partially  grass  covered  over  Parcel  39A  and 
paved  with  asphalt  over  Parcel  150.   Access  to  Parcel  150  is 
from  the  west  via  Third  Avenue.   Access  to  Parcel  39A  is  limited 
due  to  a  4  to  5  ft.  high  snow  fence  constructed  along  the 
perimeter  of  the  parcel. 

The  ground  surface  is  relatively  level  over  the  entire  site. 


3-04.   SUBSURFACE  ENVIRONMENTAL  CONDITIONS 

A  series  of  aligned  ground  penetrating  radar  anomalies 
encountered  on  the  western  portion  of  Parcel  39A  are  shown  on 
Figure  2.   The  anomalies  coincide  with  reported  locations  of  two 
buried  foundation  walls.   The  existence  of  the  foundation  walls 
was  confirmed  by  machine-excavated  test  pits. 

A  large  number  of  anomalies  were  encountered  at  the  reported 
locations  of  four  buried  underground  storage  tanks,  as  shown  on 
Figure  2.   In  general,  the  results  of  the  GPR  survey  indicated 
that  a  number  of  discontinuous,  non-cylindrical,  objects 
(possibly  demolition  debris)  were  present  at  shallow  depths 
below  the  ground  surface  within  the  area  of  the  site  that 
reportedly  had  contained  underground  storage  tanks. 

The  ground  surface  at  the  site  had  been  graded  prior  to 
completion  of  the  GPR  survey.   However,  due  to  previous 
rainstorms  and  poor  site  drainage;  site  grading  resulted  in  the 
production  of  numerous  ruts  ranging  from  0.5  ft.  to  1.5  ft.  in 
depth.   The  irregular  site  topography  caused  significant 
interference  with  reflected  GPR  signals  producing  data  which  was 
extremely  difficult  to  interpret.   Therefore,  an  observation 
trench  was  excavated  across  the  area  of  the  site  where  the  four 
underground  storage  tanks  had  reportedly  been  present  in  1914. 
The  purpose  of  the  observation  trench  was  to  observe  the  sources 
of  the  identified  GPR  anomalies  and  to  confirm  the  presence  or 
absence  of  the  underground  storage  tanks. 
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Fill  generally  consisting  of  gravelly  silt  with  frequent  brick 
fragments,  concrete,  wood,  cinders  and  occasional  granite  blocks 
was  encountered  to  depths  of  between  1.5  ft.  and  6.7  ft.  in  test 
pits  TPl  through  TP8 ,  and  observation  trench  OTl. 

Granite  block  foundation  walls  were  encountered  from  a  depth  of 
2.0  ft.  to  6.7  ft.  below  ground  surface  at  the  east  and  west 
ends  of  test  pit  TPl.   A  wooden  floor  extending  between  the 
foundation  walls  was  encountered  at  a  depth  of  6.7  ft.   Granite 
block  foundation  walls  were  encountered  at  depths  of  4.0  ft.  and 
5.5  ft.  in  test  pits  TP7  and  TP8 ,  respectively.   A  wooden  floor 
was  also  encountered  at  a  depth  of  4.0  ft.  in  test  pit  TP5.   A 
"brine  like"  odor  was  detected  beneath  the  wooden  floor  in  test 
pit  TP5. 

A  large  concrete  slab  measuring  15  ft.  in  length  and  more  than  5 
ft.  in  width  was  encountered  at  a  depth  of  1.6  ft.  in  test  pit 
TP4 .   Test  pit  TP6  was  terminated  at  refusal  on  large  concrete 
slab  fragments  at  a  depth  of  1.5  ft. 

Observation  trench  OTl  was  terminated  at  an  approximate  depth  of 
4.5  ft.  when  numerous  large  fuel  oil  stained  concrete  slab 
fragments  were  encountered  at  the  reported  locations  of  the 
former  underground  storage  tanks.   Petroleum  stains  and  the 
geometry  of  the  concrete  slab  fragments  indicate  that  they  are 
probably  the  demolished  remains  of  previously  existing  concrete 
underground  fuel  oil  storage  tanks. 

Moderate  fuel  oil  odors  were  detected  in  naturally  deposited 
clayey  silt  samples  from  a  depth  of  7  to  9  ft.  in  boring  BIOO. 
Field  screening  of  soil  brought  to  the  ground  surface  by  the 
auger  flights,  yielded  elevated  HNU  PIlOl  readings  of  5  parts 
per  million  (ppm) .   Normal  background  HNU  PIlOl  readings 
generally  ranged  between  0.0  ppm  to  2.0  ppm.   A  more  detailed 
description  of  the  analyzer  is  provided  in  the  "Laboratory 
Screening"  section  of  this  letter. 

Moderate  to  strong  fuel  oil  odors  were  detected  in  fill  and 
naturally  deposited  soil  from  boring  B102  obtained  from  depths 
of  approximately  5  to  12  ft.  below  ground  surface.   Field 
screening  of  soil  brought  to  the  ground  surface  by  auger  flights 
yielded  significantly  elevated  HNU-PIlOl  readings  ranging  from 
40  to  50  ppm. 

Strong  fuel  oil  odors  as  well  as  visible  droplets  of  fuel  oil 
were  encountered  in  naturally  deposited  soil  at  a  depth  of  5  to 
8  ft.  in  test  pit  TP3 .   Numerous  railroad  ties  were  encountered 
in  the  upper  2  ft.  of  test  pit  TP3 .   HNU-PIlOl  screening  of  the 
ambient  atmosphere  near  test  pit  TP3  yielded  highly  elevated 
readings  of  30  to  500  ppm.   Moderate  fuel  oil  odors  were  also 
encountered  in  observation  trench  OTl. 
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Elevated  HNU-PIlOl  readings  of  between  4  to  21  ppm  were 
previously  obtained  in  the  field  from  soil  samples  from  depths 
of  4  ft.  to  6  ft.  in  borings  Bl  and  B2 ,  and  10  to  11  ft.  in 
boring  B5. 

3-05.   CHEMICAL  CHARACTERISTICS  OF  FILL  AND  SOIL  MATERIAL 

A.  HNU  Screening 

Non-elevated  to  slightly  elevated  HNU  PIlOl  readings  of 
0.0  to  3.8  ppm  above  ambient  background  were  obtained 
from  soil  samples  from  all  of  the  borings  and  many  of  the 
test  pits.   Elevated  HNU  PIlOl  readings  of  5.2  to  11.2 
ppm  above  background  were  obtained  from  samples  Bl-Sl, 
B2-S2,  B5-S6,  B7-S4,  and  TP3-S1. 

Significantly  elevated  HNU  PIlOl  readings  of  between  23.6 
and  99.6  ppm  above  background  were  obtained  from  samples 
B8-S1  and  S5,  B100-S2,  B102-S3  through  S5,  TP3-Sla  and 
TP6-S1.   Highly  elevated  HNU  PIlOl  readings  of  between 
139.6  and  167.6  ppm  above  background  were  obtained  from 
samples  B8-S2  through  S4. 

B.  Soil  Testing 

Total  petroleum  hydrocarbon  analyses  indicated  the 
presence  of  petroleum  hydrocarbons  in  samples  B100-S2 
(26.0  ppm),  B102-S5  (100.0  ppm),  TPl-Sl  (250.0  ppm),  and 
TP3-S2  (350.0  ppm).   The  current  DEQE  working  criteria 
used  to  determine  whether  contaminated  soil  requires 
removal  is  100.0  ppm.   However,  this  criteria  is  flexible 
and  the  DES  may  permit  soils  containing  higher 
concentrations  of  petroleum  hydrocarbons  to  remain 
in-place  on  a  site.   Each  determination  is  made  on  a 
site-by-site  basis. 

EP  Toxicity  Metals,  pesticides  and  PCBs  were  not  detected 
in  the  samples  tested  for  these  contaminants. 

Total  chloride  analyses  indicated  the  presence  of  682 
ppm,  2,220  ppm  and  less  than  62  ppm  total  chlorides  in 
samples  B101-S2,  TP2-S2  and  TP5-S2,  respectively.   A 
current  DEQE  policy  states  that  excavated  soils  which  are 
not  re-used  on-site  and  contain  more  than  250  ppm  total 
chlorides  must  be  disposed  of  in  coastal  solid  waste 
landfills  as  daily  cover  material. 

Analyses  of  the  pH  of  soil  samples  B101-S3,  TP2-S2  and 
TP5-S2  indicate  that  the  pH  of  the  soil  at  the  site 
ranges  from  6.4  to  7.6. 
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3-06.   GROUNDWATER  CONDITIONS 

Recent  groundwater  level  readings  obtained  from  the  groundwater 
observation  wells  indicate  that  the  groundwater  level  ranges 
from  approximately  El.  108  (Boston  Navy  Yard  Basic  Bench)  to 
approximately  El.  113.   It  is  expected  that  groundwater  levels 
within  the  site  are  influenced  by  both  man-made  and  natural 
features.   The  proximity  of  Boston  Harbor  may  also  have  an 
effect  on  the  groundwater  regime  in  the  general  area.   It  should 

also  be  expected  that  groundwater  levels  will  fluctuate  due  to 
season,  precipitation,  temperature,  and  other  environmental 
effects.   Groundwater  monitoring  reports  are  included  in 
Appendix  C. 

The  groundwater  table  beneath  the  site  is  generally  flat  and 
groundwater  flow  is  anticipated  to  be  toward  the  southeast. 

Samples  of  the  upper  0.8  ft.  of  the  groundwater  in  observation 
wells  B2(0W),  B4(0W),  BIOO(OW),  BlOl(OW)  and  B102 (OW)  were 
obtained  on  4  January  1988.   The  groundwater  samples  from  wells 
BIOO(OW),  BlOl(OW)  and  B102 (OW)  were  colorless,  slightly  cloudy 
and  free  of  visible  petroleum  products.   A  slight  petroleum  odor 
was  detected  in  the  samples  from  BIOO(OW)  and  B102 (OW) .   The 
samples  from  wells  B2 (OW)  and  B4 (OW)  were  brown,  very  cloudy  to 
opaque  and  free  of  visible  petroleum  products  and  odors. 

Chemical  analyses  revealed  the  presence  of  trace  concentrations 
of  phenol  in  the  groundwater  sample  from  well  B102(OW)  and  trace 
concentrations  of  N-Nitrosodiphenylamine  in  the  groundwater 
samples  from  wells  BIOO(OW)  and  B102 (OW) .   Napthalene  and 
2-Methylnapthalene  were  detected  in  sample  B102 (OW)  at 
concentrations  of  110  parts  per  billion  (ppb)  and  21  ppb, 
respectively.   Priority  pollutant  organochlorine  pesticides  and 
PCBs  were  not  detected  in  the  groundwater  samples  tested  for 
those  contaminants  (B4(0W),  BIOO(OW)  and  B102 (OW) ) . 

The  following  volatile  organic  compounds  (VOCs)  were  detected  in 
the  groundwater  sample  from  well  B102 (OW) :   benzene  (170  ppb), 
ethyl  benzene  (280  ppb)  and  total  xylenes  (470  ppb) .   Volatile 
organic  compounds  were  not  detected  in  any  of  the  other 
groundwater  samples  tested  for  VOCs. 

The  following  dissolved  metals  were  detected  at  the  indicated 
concentrations  in  the  groundwater  sample  from  well  B4(0W): 
arsenic  (0.17  ppm) ,  beryllium  (0.0035  ppm) ,  chromium  (0.20  ppm) , 
copper  (0.33  ppm),  lead  (0.17  ppm),  mercury  (0.00035  ppm), 
nickel  (0.13  ppm)  and  zinc  (0.47  ppm).   Arsenic  was  also 
detected  in  sample  B102(OW)  at  a  concentration  of  0.0077  ppm. 
Zinc  was  also  detected  in  samples  BIOO(OW)  and  B102 (OW)  at 
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concentrations  of  0.015  ppm  and  0.010  ppm,  respectively. 
Selenium  was  detected  at  concentrations  of  0.0089  ppm  and  0.0058 
ppm  in  samples  BIOO(OW)  and  BlOl(OW),  respectively. 

Cyanide  was  detected  at  a  concentration  of  0.015  ppm  in  sample 
B2 (OW) .  Cyanide  was  not  detected  at  concentrations  above  the 
minimum  detection  limit  of  0.010  ppm  in  samples  B4 (OW) ,  BIOO(OW) 
and  B102(OW).   Sample  B101{OW)  was  not  tested  for  cyanide. 

Petroleum  hydrocarbons  were  detected  at  total  concentrations  of 
1.3  ppm,  0.7  ppm  and  1.6  ppm  in  samples  B2 (OW) ,  B4 (OW)  and 
B102(OW).   Petroleum  hydrocarbons  were  not  detected  in  sample 
BIOO(OW).   Sample  BlOl(OW)  was  not  tested  for  petroleum 
hydrocarbons • 

Of  the  contaminants  detected,  only  the  concentrations  of  benzene 
(170  ppb)  and  total  xylenes  (470  ppb)  in  sample  B102 (OW)  and 
chromium  (0.20  ppm)  and  lead  (0.17  ppm)  in  sample  B4 (OW)  exceed 
established  United  States  Drinking  Water  Standards  and  proposed 
U.  S.  Environmental  Protection  Agency  Drinking  Water  Recommended 
Maximum  Contaminant  Levels  (RMCLs) .   U.  S.  Drinking  Water 
Standards  and  EPA  Drinking  Water  RMCLs  have  not  been  established 
for  Napthalene,  2-Methylnapthalene,  N-Nitrosodiphenylamine, 
beryllium,  nickel,  total  cyanide  or  total  petroleum 
hydrocarbons.   Applicable  regulatory  standards  for  the  detected 
contaminants  are  presented  in  Table  III. 
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IV.   CONCLUSIONS 

An  oil  and  hazardous  material  site  evaluation  has  been  performed 
comprising  a  review  of  readily-available  information  on  site 
history,  development  and  usage.   Several  phases  of  subsurface 
explorations,  laboratory  screening  of  soil  samples,  and  chemical 
testing  of  soil  and  groundwater  samples  have  been  conducted  for 
this  investigation.   In  addition  a  GPR  survey  and  recent 
excavations  in  areas  where  anomalies  were  detected  by  the  GPR 
survey  have  been  completed. 

The  recent  subsurface  explorations  and  laboratory  screening  and 
chemical  testing  of  soil  samples  have  revealed  that  the  fill  and 
upper  1  ft.  to  2  ft.  of  underlying  clay  in  the  northeast  corner 
of  Parcel  39A  have  been  contaminated  with  a  mixture  of  gasoline 
and  weathered  No.  2  fuel  oil  associated  with  four  demolished 
underground  fuel  oil  and  gasoline  storage  tanks.   Total 
petroleum  hydrocarbon  analyses  indicate  the  petroleum  mixture 
present  in  the  soil  in  this  area  of  the  site  occurs  at 
concentrations  ranging  from  100  to  350  ppm. 

Based  upon  limited  subsurface  explorations  and  laboratory 
screening  and  chemical  testing  of  soil  samples,  the  petroleum 
contamination  in  the  "tank  area"  appears  to  be  limited  to  an 
area  which  is  approximately  100  ft.  in  length  by  40  ft.  in  width 
and  extends  to  an  estimated  depth  of  15  ft.   The  volume  of 
petroleum  contaminated  soil  is  estimated  to  be  approximately 
1950  yd^. 

Subsurface  explorations  and  chemical  testing  of  soil  samples 
have  also  identified  other  areas  of  the  site  where  localized 
petroleum  contamination  is  present.   A  significantly  elevated 
HNU  reading  of  7.2  ppm  above  ambient  background  was  obtained 
from  a  fill  sample  from  a  depth  of  4  to  6  ft.  below  ground 
surface  in  boring  Bl.   Urban  fill  materials  typically  yield  HNU 
readings  of  between  approximately  1  and  10  ppm.   The  elevated 
HNU  reading  from  boring  Bl  may  be  due  to  localized  petroleum 
contamination  associated  with  the  demolition  of  the  previously 
existing  building  formerly  located  on  Parcel  39A. 

A  significantly  elevated  HNU  reading  of  11.2  ppm  above  ambient 
background  was  obtained  from  a  natural  clay  sample  obtained  from 
a  depth  of  10  to  11  ft.  below  ground  surface  in  boring  B5.   The 
presence  of  volatile  organic  compounds  in  natural  clay  near  the 
surface  of  the  groundwater  table  indicates  that  the  elevated  HNU 
reading  may  be  due  to  water  born  contamination  associated  with 
localized  petroleum  contamination  of  overlying  fill,  most  likely 
associated  with  the  demolition  of  the  previously  existing 
building. 
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Chemical  test  results  indicate  the  presence  of  250  ppm  total 
petroleum  hydrocarbons  in  a  fill  sample  from  test  pit  TPl, 
located  within  the  foundation  walls  of  a  formerly  existing 
building.   Due  to  the  fact  that  the  petroleum  contaminated  fill 
material  is  contained  within  the  foundation  walls  of  the 
formerly  existing  building,  the  petroleum  contamination  detected 
is  most  likely  localized  and  associated  with  the  demolition  of 
the  building. 

A  highly  elevated  HNU  reading  of  43.6  ppm  above  ambient 
background  was  obtained  from  a  fill  sample  with  a  moderate 
petroleum  odor  from  a  depth  of  3  to  5  ft.  in  boring  BIOO.   HNU 
data  obtained  from  underlying  fill  samples  indicate  that  the 
petroleum  contamination  in  the  overlying  fill  is  most  likely 
localized  and  not  indicative  of  large  scale  contamination. 

Total  chloride  analyses  completed  on  clay  samples  obtained  from 
depths  below  the  surface  of  the  water  table  indicate  total 
chloride  concentrations  of  between  682  and  2,220  ppm.   The  total 
chloride  concentrations  detected  in  the  clay  samples  indicate 
that  the  clay  is  saline  in  character  and  would  require  special 
handling  if  removed  from  the  site. 

Chemical  testing  of  groundwater  from  five  groundwater 
observation  wells  located  on  the  site  revealed  the  presence  of 
benzene,  total  xylenes,  chromium  and  lead  at  concentrations 
which  slightly  exceed  established  United  States  EPA  Drinking 
Water  Standards.   Volatile  organic  compounds  (benzene, 
ethylbenzene  and  total  xylenes)  were  only  detected  in 
groundwater  sample  B102-OW  at  a  total  concentration  of  920  ppb 
(0.92  ppm) . 

Based  upon  the  information  presented  in  this  letter  report  and 
our  19  June  1987  letter  report  entitled  "Report  on  Oil  and 
Hazardous  Materials  Site  Evaluation,  Parcels  39A  and  150, 
Charlestown  Navy  Yard,  Charlestown,  Massachusetts",  we  conclude 
that: 

1.  The  Massachusetts  DEQE  would  consider  the  site  to  fall  under 
the  jurisdiction  of  the  Massachusetts  Oil  and  Hazardous 
Material  Release  Prevention  Act,  Chapter  21E  of  the 
Massachusetts  General  Laws. 

2.  Petroleum  contaminated  soil  appears  at  the  location  of  the 
previously  existing  underground  storage  tanks  and  at  the 
location  of  borings  Bl,  B5  and  BIOO,  and  test  pit  TPl. 

3.  Soil  contamination  by  toxic  metals,  pesticides  or  PCBs  does 
not  appear  to  be  an  issue  at  this  site. 
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4.  Since  future  site  development  involves  the  excavation  of 
fill  and  naturally  deposited  soil  materials  to  construct 
three  levels  of  underground  parking,  special  handling  of  the 
petroleum  contaminated  fill  and  clay  occurring  in  the  area 
of  previously  existing  underground  tanks  and  other  local 
areas  would  be  required. 

According  to  the  recently  released  Massachusetts  DEQE 
"Interim  Policy  for  the  Management  of  Residuals  Under  M.G.L. 
Chapter  21E  from  Spills/Releases  of  Virgin  Petroleum  Oils", 
dated  22  December  1987,  soil  contaminated  with  gasoline 
exhibiting  headspace  concentrations  of  volatiles  less  than 
1800  ppm  (measured  with  a  photoionization  detector)  and 
soils  contaminated  with  oil  residuals  exhibiting  total 
petroleum  hydrocarbon  concentrations  less  than  3000  ppm  may 
be  disposed  of  in  landfills  for  use  as  daily  cover  material 
provided  that:   (a)  the  generator  can  show  through 
analytical  data  that  the  petroleum  contaminant  within  the 
excavated  soil  is  a  virgin  petroleum  product,  (b)  prior  DEQE 
approval  has  been  obtained,  and  (c)  a  suitable  and 
cooperative  landfill  has  been  located.   Lined  landfills  and 
landfills  with  environmental  monitoring  are  preferentially 
considered.   Unlined  landfills  may  accept  these  soils  only 
if  in  the  opinion  of  the  DEQE  no  other  alternative  is 
reasonably  available. 

Haley  &  Aldrich,  Inc.  is  of  the  opinion  that  the  petroleum 

contaminated  soil  encountered  at  the  site  can  be  disposed  of 

at  an  approved  landfill  for  cover  material  at  an  approximate 
cost  of  $150/yd-^. 

However,  if  a  cooperative  landfill  cannot  be  located,  other 
options  for  the  disposal  of  petroleum  contaminated  soil 
include  disposal  at  the  Consolidated  Waste  Services  facility 
in  Noridgewock,  Maine  at  an  approximate  cost  of  $300/yd  , 
or  disposal  at  a  secure  hazardous  waste  landfill  in  Model 
City,  New  York  at  an  approximate  cost  of  $400/yd^. 
Regardless  of  which  disposal  option  is  employed,  the 
receiving  facility  will  require  additional  chemical  testing 
to  confirm/document  the  chemical  characteristics  of  the 
soil. 

5.  The  oil  stained  concrete  tank  fragments  may  be  cleaned, 
stripped  of  free  petroleum  product  and  disposed  of  in  a 
solid  waste  landfill  at  an  estimated  cost  of  $65  -  $75  per 
ton. 

6.  The  non-contaminated  surface  fill  material  can  be  disposed 
of  as  "clean  fill".   Accepting  facilities  may  require 
chemical  testing  to  document  the  chemical  nature  of  the  fill 
prior  to  disposal. 
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Saline  soil  materials  located  below  the  water  table  which 
are  excavated  for  the  construction  of  the  parking  garage  and 
associated  office  building  will  require  special  handling 
which  simply  involves  transporting  the  saline  materials  to  a 
coastal  landfill  to  be  used  as  daily  cover  material  at  an 
approximate  cost  of  $8  to  $12  per  yd"^ . 

The  low  levels  of  volatile  organic  compounds,  chromium  and 
lead  present  in  the  groundwater  at  the  site  preclude 
discharge  of  the  groundwater  to  Boston  Harbor  or  other 
surface  water  bodies  during  dewatering  operations  without 
first  obtaining  a  National  Pollutant  Discharge  Elimination 
System  (NPPES)  discharge  permit  from  the  United  States  EPA. 

The  NPDES  permitting  process  commonly  involves  a  four  to  six 
month  review  process.   An  alternative  method  of  dewatering 
the  site  would  involve  obtaining  a  temporary  discharge 
permit  from  the  Massachusetts  Water  Resources  Authority 
(NWRA) .   However,  the  MWRA  has  recently  adopted  a  policy 
which  prohibits  discharge  of  groundwater,  surface  water,  or 
roof  drain  water  to  the  MWRA  System  unless  no  other  method 
of  disposal  is  available. 
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V.   RECOMMENDATIONS 


In  our  opinion  the  proposed  site  development  and  required 
remedial  action  can  be  completed  at  the  site  simultaneously.   To 
minimize  project  delays  and  address  the  environmental  concerns 
associated  with  the  proposed  site  development,  we  recommend  the 
following: 

1.  Two  copies  of  our  June  1987  and  February  1988  "Oil  and 
Hazardous  Material  Site  Evaluations"  be  provided  to  the 
Massachusetts  DEQE  Division  of  Hazardous  Waste  with  a  cover 
letter  briefly  summarizing  the  results  of  our  studies, 
intended  soil  disposal  plans,  and  requesting  a  list  of 
approved  landfills  known  to  accept  petroleum  contaminated 
and  saline  soils. 

2.  A  letter  be  sent  to  the  MWRA  briefly  summarizing  the  site 
conditions,  results  of  the  groundwater  testing,  and  proposed 
site  development  along  with  an  application  for  a  permit  to 
discharge  groundwater  via  the  MWRA  sewer  system.   Additional 
groundwater  testing  may  be  required  prior  to  obtaining  an 
MWRA  discharge  permit. 

3.  A  letter  be  sent  to  the  Boston,  Massachusetts  office  of  the 
U.S.  Environmental  Protection  Agency  summarizing  site 
conditions,  results  of  the  groundwater  testing,  and  proposed 
site  development  along  with  a  completed  application  for  an 
NPDES  discharge  permit.   Additional  groundwater  testing  may 
be  required  prior  to  obtaining  approval  for  a  discharge 
permit. 

4.  Excavation  of  petroleum  contaminated  soil  and  concrete  in 
the  "tank  area"  by  an  experienced  remedial  action  contractor 
and  transportation  of  said  soil  and  concrete  to  a  DEQE 
approved  landfill (s)  for  disposal  prior  to  initiating  full 
scale  site  development  activities.   Chemical  testing  of 
stockpiled  soil  will  most  likely  be  required  prior  to 
disposal.   Visibly  contaminated  petroleum  groundwater 
encountered  during  the  excavation  and  removal  of  the 
demolished  underground  storage  tanks  and  contaminated  soil 
should  be  pumped  into  a  tank  truck  and  disposed  of  in 
accordance  with  current  local,  state  and  federal 
environmental  regulations. 

5.  Petroleum  contaminated  soil  which  may  be  encountered  locally 
on  the  site  during  site  development  should  be  separated  from 
other  "clean  soil",  stockpiled  for  chemical  testing  and 
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laboratory  screening,  and  disposed  of  according  to  current 
state  and  federal  environmental  regulations.   Stockpiled 
contaminated  soil  should  be  placed  on  and  covered  by  sheets 
of  polyethylene  until  disposal  is  accomplished. 
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OIL  AND  HAZARDOUS  MATERIAL  SITE  EVALUATION 

PARCELS  39A  AND  150 

CHARLESTOWN  NAVY  YARD 

CHARLESTOWN,  MASSACHUSETTS 

TABLE  I 
(Page  1  of  5) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 
FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 


► 


HNU* 

HNU* 

BORING 

SAMPLE 

DEPTH 

SAMPLE 

SAMPT.E 

BACKGROUND 

NUMBER 

NUMBER 
SI 

ffeet) 
0.0-2.0 

TYPE 
FILL 

fppm) ** 
0.8 

fppm) ** 

Bl 

0.8 

S2 

2.0-4.0 

FILL 

2.6 

0.8 

S3 

4.0-6.0 

FILL 

8.2 

1.0 

B2 

SI 

0.0-2.0 

FILL 

0.8 

0.8 

S2 

2.0-4.0 

FILL 

12.0 

0.8 

S3 

4.0-6.0 

FILL 

3.6 

0.8 

S4 

6.0-8.0 

SAND 

1.6 

0.8 

B3 

SI 

0.0-2.0 

FILL 

0.6 

0.6 

S2 

2.0-4.0 

FILL 

0.6 

0.6 

B4 

SI 

0.5-2.5 

FILL 

1.2 

0.8 

S2 

2.5-3.5 

FILL 

3.6 

0.8 

S3 

5.0-7.0 

FILL 

1.2 

0.8 

S4 

7.0-9.0 

FILL 

0.8 

0.8 

S5 

9.0-11.0 

FILL 

3.2 

0.8 

S6 

11.0-13.0 

FILL 

1.2 

0.8 

B5 

SI 

0.0-2.0 

FILL 

1.0 

0.8 

S2 

2.0-4.0 

FILL 

0.6 

0.6 

S3 

4.0-6.0 

FILL 

1.2 

0.8 

S4 

6.0-8.0 

FILL 

1.6 

0.8 

S5 

8.0-9.0 

FILL 

4.2 

0.8 

S5a 

9.0-10.0 

CLAY 

1.6 

0.8 

36 

10.0-11.0 

CLAY 

12.0 

0.8 

B6 

SI 

1.0-3.0 

FILL 

1.0 

0.6 

S2 

3.0-5.0 

FILL 

1.0 

0.6 

S3 

5.0-7.0 

FILL 

1.0 

0.6 

INSTRUMENT  WAS  CALIBRATED  IN  ACCORDANCE  WITH  MANUFACTURER'S 
RECOMMENDED  PROCEDURE  USING  A  CALIBRATION  GAS  SUPPLIED  BY  THE 
MANUFACTURER. 


** 


I 


ppni  REPRESENTS  CONCENTRATION  OF  DETECTABLE  VOLATILE  AND  GASEOUS 
COMPOUNDS  IN  PARTS  PER  MILLION  OF  AIR. 
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OIL  AND  HAZARDOUS  MATERIAL  SITE  EVALUATION 

PARCELS  39A  AND  150 

CHARLESTOWN  NAVY  YARD 

CHARLESTOWN,  MASSACHUSETTS 

TABLE  I 
(Page  2  of  5) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 
FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 


) 


HNU* 

HNU* 

BORING 

SAMPT,?: 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

JTOMBER 

NUMBER 
SI 

ffeet) 
0.0-2.0 

TYPE 
FILL 

(■ppm)  ** 
0.2 

fppm) ** 

B7 

0.2 

32 

2.0-4.0 

FILL 

0.2 

0.2 

S3 

5.0-7.0 

FILL 

1.2 

0.2 

S4 

7.0-9.0 

FILL 

9.8 

0.2 

S5 

10.0-12.0 

CLAY 

1.4 

0.8 

S6 

15.0-17.0 

SILT 

1.0 

0.8 

S7 

20.0-22.0 

SILT 

0.8 

0.8 

S8 

25.0-27.0 

SILT 

0.8 

0.8 

SIO 

35.0-37.0 

TILL 

0.8 

0.8 

Sll 

40.0-42.0 

TILL 

0.6 

0.6 

S12 

45.0-47.0 

TILL 

0.8 

0.6 

S13 

50.0-52.0 

TILL 

1.0 

0.6 

S14 

55.0-57.0 

TILL 

0.8 

0.8 

S15 

60.0-62.0 

TILL 

1.0 

0.6 

B8 

SI 

0.0-2.0 

FILL 

38.0 

0,4 

52 

2.0-4.0 

FILL 

140.0 

0.4 

S3 

4.0-6.0 

FILL 

168.0 

0.4 

S4 

6.0-8.0 

FILL 

150.0 

0.4 

S5 

8.0-10.0 

FILL 

62.0 

0.4 

S6 

10.0-12.0 

CLAY 

1.6 

0.6 

S7 

15.0-17.0 

TILL 

1.0 

0.6 

S8 

20.0-22.0 

TILL 

1.0 

0.6 

S9 

25.0-27.0 

TILL 

1.0 

0.6 

SIO 

30.0-32.0 

TILL 

1.0 

0.6 

Sll 

35.0-37.0 

TILL 

0.8 

0.8 

S12 

40.0-42.0 

TILL 

0.8 

0.8 

S13 

45.0-47.0 

TILL 

0.8 

0.8 

314 

50.0-52.0 

TILL 

0.8 

0.8 

315 

55.0-57.0 

TILL 

0.8 

0.8 

B9 

31 

0.5-2.5 

FILL 

0.8 

0.8 

S2 

2.5-4.5 

FILL 

0.6 

0.8 

S3 

4.5-5.5 

FILL 

0.8 

0.8 

S3a 

5.5-6.5 

CLAY 

1.0 

0.8 

34 

6.5-8.5 

CLAY 

1.4 

0.8 

35 

8.5-10.5 

CLAY 

1.0 

0.8 
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OIL  AND  HAZARDOUS  MATERIAL  SITE  EVALUATION 

PARCELS  39A  AND  150 

CHARLESTOWN  NAVY  YARD 

CHARLESTOWN,  MASSACHUSETTS 

TABLE  I 
(Page  3  of  5) 

HNU  READING  OF  HEADS PACE  IN  SAMPLE  JARS 
FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 
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HNU* 

HNU* 

BORING 

SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

>JUMBER 

NUMBER 
S6 

ffeet) 
15.0-17.0 

TYPE 
TILL 

fppm) ** 
1.0 

(ppm) ** 

0.8 

S7 

20.0-22.0 

TILL 

0.8 

0.8 

S8 

25.0-27.0 

TILL 

1.2 

0.8 

S9 

30.0-32.0 

TILL 

1.2 

1.0 

310 

35.0-37.0 

TILL 

1.2 

0.8 

811 

40.0-42.0 

TILL 

1.2 

0.8 

S12 

45.0-47.0 

TILL 

1.2 

0.8 

813 

50.0-50.2 

TILL 

1.0 

0.8 

S14 

55.0-57.0 

TILL 

1.0 

0.8 

815 

60.0-62.0 

TILL 

1.0 

0.8 

BIO 

81 

0.5-2.5 

FILL 

0.6 

0.8 

82 

2.5-4.5 

FILL 

0.6 

0.8 

83 

4.5-6.5 

FILL 

0.4 

0.8 

84 

6.5-7.5 

FILL 

9.4 

0.8 

84a 

7.5-8.5 

FILL 

1.4 

0.8 

85 

10.0-12.0 

CLAY 

1.2 

0.8 

86 

15.0-17.0 

CLAY 

1.2 

0.8 

87 

20.0-22.0 

CLAY 

1.2 

0.8 

88 

25.0-27.0 

TILL 

1.0 

0.9 

89 

30.0-32.0 

TILL 

1.0 

0.8 

810 

35.0-37.0 

TILL 

1.0 

0.8 

811 

40.0-42.0 

TILL 

1.2 

0.8 

812 

45.0-47.0 

TILL 

1.2 

0.8 

813 

50.0-52.0 

TILL 

0.8 

0.8 

814 

55.0-57.0 

TILL 

0.8 

0.8 

815 

60.0-61.9 

TILL 

0.8 

0.8 

BlOO 

81 

0.6-2.0 

FILL 

0.8 

0.4 

S2 

3.0-5.0 

FILL 

44.0 

0.4 

83 

5.0-7.0 

FILL 

1.0 

0.4 

84 

7.0-9.0 

CLAY 

1.2 

0.4 

85 

10.0-12.0 

CLAY 

1.6 

0.4 
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OIL  AND  HAZARDOUS  MATERIAL  SITE  EVALUATION 

PARCELS  39A  AND  150 

CHARLESTOWN  NAVY  YARD 

CHARLESTOWN,  MASSACHUSETTS 

TABLE  I 
(Page  4  of  5) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 
FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 


HNU* 

HNU* 

BORING 

SAMPLE 

DEPTH 

SAMPLE 

SAMPT.E 

BACKGROUND 

NUMBER 

NUMBER 
SI 

(feet) 
0.0-2.0 

TYPE 
FILL 

fppm) ** 
1.6 

(ppm) ** 

BlOl 

0.4 

S2 

5.0-7.0 

TILL 

0.8 

0.4 

S3 

10.0-12. 

,0 

TILL 

0.8 

0.4 

S4 

13.0-15. 

,0 

TILL 

0.8 

0.4 

B102 

SI 

0.5-2.0 

FILL 

2.1 

0.4 

S2 

2.0-5.0 

FILL 

6.4 

0.4 

S3 

5.0-7.0 

FILL 

56.0 

0.4 

S4 

7.0-9.0 

FILL 

70.0 

0.4 

S5 

10.0-12. 

,0 

TILL 

82.0 

0.4 

S6 

13.0-15. 

,0 

TILL 

4.2 

0.4 

> 
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OIL  AND  HAZARDOUS  MATERIAL  SITE  EVALUATION 

PARCELS  39A  AND  150 

CHARLESTOWN  NAVY  YARD 

CHARLESTOWN,  MASSACHUSETTS 

TABLE  I 
(Page  5  of  5) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 
FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 


HNU* 

HNU* 

TEST  PIT 

SAMPLE 

DEPTH 

SAMPT.E 

SAMPLE 

BACKGROUND 

NUMBER 

NUMBER 
SI 

ffeet) 
0.0-6.7 

TYPE 
FILL 

fppm) ** 
1.4 

fppm) ** 

TPl 

0.4 

S2 

6.7-10.0 

SILT 

0.6 

0.4 

TP2 

SI 

0.0-4.1 

FILL 

2.7 

0.4 

S2 

6.0-10.5 

CLAY 

0.6 

0.4 

TP3 

SI 

0.0-5.0 

FILL 

8.2 

0.4 

Sla 

5.0 

CLAY 

24.0 

0.4 

TP5 

SI 

0.0-4.0 

FILL 

0.6 

0.4 

TP6 

SI 

0.0-1.5 

FILL 

100.0 

0.4 

TP7 

SI 

0.0-4.0 

FILL 

2.6 

0.4 

TP8 

SI 

0.0-5.5 

FILL 

1.2 

0.4 

OTl 

SI 

0.0-3.2 

FILL 

1.2 

0.4 
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LOCATIOH   AND   OESIGIIATICH   Of    PHASE    I   TEST   80RI!K 
COMPLTTED   B(    JOHN   J.    BOKL£   OF   HILTOK.    HASSAcnJUETTS 
rcR    CZOTECKHICAL    DEL5ICN    P-'PPOSES    OtFIIlC    APRIL    -    J'JIIE 
1987 

U>CATIOK   AMD   DESICMATIOH   OF   PHASE    II   TEST   BCPISC 
COKPLZTED    BY    CARK-DEE    CORP.    OF   HCDFOPO, 
MAS SACHL' SETTS    FOB   GEOTECHHICAL  DCSICN   PtBPOSES 
DCRIItC   JUKE    1987 


LOCATION  AWO  DESICHATIOH  OF  KACHINE-EXCAVATED  TEST 
PIT  COMPLETED  BV  J.  KABCHE5E  (  SOUS  OK  Jl  DECEMBER 
1987 

LOCATION   AND   CESIGNATIOK   OF   MACHISE-EXCAVATED 
093EBVATIOK    TPENCH    COMPLETED    B/    J.    MARCHESE    4    SONS 
ON    31    OECEHSEfi    1987 


PERIMETER   OF   PROPOSED   DIAPHRACH  WALi 


LOCATION    ANC    CESICNATIOH    OF  OTOLTiO    PEVrTRATINC    RADAR 
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ALDBICM,     INC.    PERTOtmEL  CK    It   DECEMBER    198? 


TEST    9CP:VC?.    TEST   PITS   A»0   CBSESVAT::N   TFE.HCM   WEFE 
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CHARLESTOWN     NAVY     YARD 

CHARLESTOWN,    MASSACHUSETTS 

SUBSURFACE  EXPLORATION  LOCATION  PLAN 
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APPENDIX  A 
Test  Boring  Logs 


I 


i 


Boring  Report 


John  J.    Boyle 
80  M»rtin  Road 
Milton,    Maa*. 
Charlescown    NavvYard 


TOWM    

PROJECT   MtHC      Parcels    150    and    39A 

PROJECT    HO. _-^_-— 


SMttr 1 

LOCiTlOU 

MOLE    "0.  

Line    »■   ST*. 
OFFSET 


—  Of. 


"CfiOUHO    WATER    08SERVAII0H5  [ 

ft.      after ^mouts 


'    at   coinpLeCion 

ft.      after ^Hours 


CJlSIKC        SAMPLES        CORE    BAR. 

Type  Auger  — SS —        , 

3    3/4"      1    3/8" 


SUe    1.0. 
Man*T>er  wt. 
^/jmiTMyr  fan 


30" 


•  IT. 


SURFACE    tLEV._ 

oate  finish    

80R1MC    FOREM*l»_ 

IHSPtCTOR  

SOILS    EMCR. 


17.75 


6/3/8^ 


^-      T.qyi^r 


P.    Richards 


H.^1pv    ^    A1  drier. 


pr^T.OM      OF      aoPivC: 


Blows   ?<:'■   4" 
on    Sampler 

from To 


Strata 
Change 
Depth 
12- '.6  f  18-?4    ~npv^ 


Fleia    indent  1  Meat  Ion  o'    Soil, 
tefliarks  (Incl.   color,    loss  of 
wash   water,    seaflis   In    rock,    etc.} 


SAMPLE 


CROUKOSURFACCTO FT-USEO JCAS.^C       TH» 

W=v*SHEO  C  =  CORED         P  =  PIT  A  =_*UC_£«  UP  =  U«OnTUmO.    PISTOH 


0  =  DRY 


UB=:  UHOISTURBEO.    ball   CHlCX  V  =  VAIlt  TEST 


i 


BorltLf  K€ 

port 

John  J.    Boyle 
30  Mirtin  Road 
Milton,    Mais. 

SHffT                   2 

■  OF 

7 

LOCArion 

HOLE    "0. 

3    1 

Consu.  T-.-.e    cni^L 

IC-r  L  .7 

TOWN 

PROJtCT     NAM 
PROJECT    "0. 

Charlescown    Navv    Yard 

LI«C   1    STA. 

fconei-ess 

Screec 

£      Parcels    150    and    39A 

OFFSET 

Wn.    M3S? 

3chuseCCs 

GROUKO    »*: 

tR    08S£.RV*riOHS 

T 
S 

H 

^ 

CASIMG        SAMPLER        CORE    BAR. 

SUR 
OAT 

aoR 

IMS 
SOI 

FACE    ELEV. 

1  7    7^ 

ft          *  f ' 

er 

.Hours 

fpe                 Auger 
1»   1.0.        3    3/4" 

ss 

E    FimSH 

0  /  i  /  8  / 

1    3/8" 

IMC    FOBEHAM 

C       T.^vV-- 

ac    co=c- 

eCLon 

PtCTOR 

0       Rir"a-Hq 

ft.      a?t 

er 

Hours 

anmer  wt. 

140//                    JIT. 
30" 

LS   EMCS.               Hal 

=>  V    ^    '^  1  d  "  ■' ''  h 

r        a  no  1  ur • 

, 

AM.'        .           -M"  '   - 
casing  •  sa;„pie 
alow?     1 
per       1=«P''^* 
foot        'rrofT>-To 

alO"S   per   6" 
on   Sampler 
from                         To 

strata 
Change 
Depth 

Field    inoent i f Icat ton  o'   soil. 
Remarks  Oncl.   color,    loss  of 
wasn   water,    jeaflis    In   rocii,    etc.) 

SAMPLE 

> 

uec. 

ice 

0-J 

a- '.2        12-18   r  18-?4   1   i'""^.         1 

ri — 1 1" 

■ 

0'-i2l 

31 

31 

39 

40 

'^O' 

11 

. 

r 

f       , 

'^ 

A8 

A? 

■i? 

^2 

_i  ....     -.^^ 

12 

1 

1 

1 

(                     1 

Very  dense   gray  silt,    sumc  \.xay    anvj 
fine   gravel,    trace   of    fine    sand 

1 
1 

1 

1 

■      1 

1 

1  : 

dO'-52I 

38 

42 

49 

51 

13 

^ 

I 

r 

1 

' 

f 

55'-57 

29 

3A„ 

5^ 

62 

14 

1  c 

58'-60l 

31 

35 

40 

53 

1 

r 



)• 

1 

Bottom  of  boring  60' 

Note: 

In  obtaining  elevation  I   took 
platform  at  top  of   steps   to 
Morse   Diesel  Building  -  Ninth 
Street   entrance   at  elevation 
20.00   for  beach  mark. 

1             1 

1 

1 



— 

1 

. 

— - 

^ 

. 

f 

J \ 

•—— 

GROUaO 

SURFACE 

TO 

_FT.. 

USE3 

^CASIHGI 

TMfn                "casus 

TO. 

FT. 

0=ORY  W=WASHEO  C=  CORED         P  =  PIT  A  =  AUCEU  UP  =  UHOISTURaiO,    f ISTON 

UB=  UMOISTURBED.    BALU  CHtCS  V  =  V*«t   TEST 


i 


&orlnx  R«port 

Consulting  Engineers 
^^ngrqss  ScreeC 


I,  Massachuseccs 


John  J.    Boyla 
80  Mirtin  Roid 
Milton,    Maai. 

Chariest  own    Naw   Yard 


TOWN 

PROjtCT   NAHC      Parcels    150    and    39A 
PROJECT    NO. , 


SHtCT 

Loc*rio» 

MOLE    »0.  

LIKE    »    ST*. 
OFFSET 


OF. 


B   2 


GROU«0    w*rtR    08StSV*I10HS 

ft.      4fler .Hours 

10' 
ft.      after    ^Hours 


Type 

Sire    1.0. 
Hanwier   wt. 


CASmC        SAMPLER        CORE    BAR. 

Flush  SS  

3"  1    3/8" 


i^OOif. 


Vzmy^ir    f^n        ^JAlL 


m," 


IIT, 


SURFACE    tLEV._ 

OATE    FimSH     

tOSIXC    FO»EHAlt_ 

IMSPtCTOB  

sorts    EHCS. 


1  7    7*^ 


5/29/87 


G.    Tavlc; 


T.    Corsica- 


Halev   &    Aldric- 


inriTT?'; '^r      "ORIiG: 


CasI ng 
Blovs 

per 
Toot 


Samp  1 e 
Depths 
From-To 


Slows   per   6" 
on    Sampler 
from        To 


:    0-^      t    a- '.2    I  12-18   r  18-?4 


Strata 
Change 
Depth 


TVv7 


iO"-2' 


T  '-4 


l4'-6' 


1 1 


19 


16  I      22 


10 


l6'-8' 


l8'-i0' 


I10'-12 


39 


-7=; 


15'-L7 


21 


7<^ 


22 


JSL 


iO il 


21. 


2£L 


19 


20 


21. 


20 


15 


20'-22l      11 


15        20        25 


6' 


2Q1. 


25'-27 


30'-32 


20- 


35'-37f 


20 


Ai 


13 


JA. 


2L 


13        28 


22. 


JD. 


20' 


23 


21. 


Flelo    moent I f Icat Ion   of    Soil. 
Icfflarhs  Oncl.   color,    loss  of 
wash   water,    seams    In    rock,    etc.5 


Dense  medium  to    fine    sand,    some 
silt   and    gravel 


Medium  dense    fine  brown   sand   and 
silt,    trace  of  clay 


SAMPLE 


?en 


»sc. 


Very  dense  gray-brown  silt,  some 
clay,  fine  sand  and  gravel 


Hard  yellow  clay,  some  silt  and 
gravel,  trace  of  fine  sand 


NR 


Dense  to  very  dense  gray  clay,  some 
silt  and  gravel,  trace  of  fine  sand 


ii 


m. 


AO' 


GSOU«0  SURFACC    TO. 


FT..  USE3 


CASING!      ThEII, 


'CASIKG   TO 


.FT. 


0=ORY  w=i*ASHEO  C=  CORED         P  =  PIT  A  =  *UCE«  UP  =  UllOl  STURafO.    PISTON 

U8=  UHOISTURBtD,    BALL  CHtCX  V  =  VAKE   TEST 


:ziL 


i 


John  J.    B 
80  Mirtin 

oyle 
Road 
[••■. 
jn    Vnw    Y.ird 

SHfET                   2 

0 

r       -> 

Boring   Raport 

LOCATION 

1   Consulting    Engineers 

TOW 

Milton,    VI 

II                         fS  ;:!  r  1  p  9  r  n\ 

MOLE    "0. 

B    2 

Ik 

50    and    93A 

LINE    »    STA. 

1 

)nere5s    screec 

ts 

PSOJtCT     MAH 
PSOJtCT    MO. 

C     Pircels    i: 

OFFSET 

1.    M-assachuseC 

grouko   ■Arts  oascHVAfiOHS 

T 

s 

1 

CASING 

ype                  Flush 
3" 

SAMPLER        CORE    BAR. 
SS 

SUR 
OAT 
BOR 
INS 
SOI 

FACE    ELEV. 

17.75 

ft.      »f 

ter 

_H0ur5 

E    FINISH 

5/29/87 

1  n> 

1    3/8" 

INC    FOREMAN 

n.    T.ivTor 

1/8    1.0. 

PECTOR 

T.    Cor-'r-i- 

ft.     «f 

ter 

Hours 

Lonit 

140#                      IIT. 
1Q" 

LS    ENCR.                H.ql 

ov    ^    i^,^...v„ 

,nvT,-r   fill       Z^tl! , 

1  or  «Ti  "•       OF       "^OP  1  ^C: 

h 

casing 

per 

foot 

Sa/nple 

Depths 
From-To 

Blows   per   6" 
on    Sampler 
from                      To 

strata 
Change 
Depth 

Field    maenti float  ion  o'    soil. 
Remarks   Oncl.    color,    loss  of 
wash   water,    sea/is    In   rock,    etc.] 

SAMPLE 

w 

MO. 

Pen 

ace 

a-A 

e-'.2  1 

12-18   r  18-34   1 

£lev. 

Rec. 

Ii0'-<i2' 

4Q 

3^ 

48           '^0 

61.5' 

Very   dense    gray   silt,    some    fine    to 
coarse    gravel,    trace   of   clay   and 
fine    sand 

MP 

1 

1 



t 

1 

^i^5'-47•l! 

40 

55 

85 

QO 

11 

- 1 

1 

1 

1 

1 

1 

1 

50'-52'l 

10   1 

15 

38 

49 

12 

^ 



1 

F 

. 

' 

I55'-571 

AO 

50 

66 

120 

13 

1 

for   2 

1 



6C 

'-61 .5  ' 

34 

42 

120    • 

■or   5"! 

14 

)• 

• 

Bottom  of  boring  61.5' 

Installed   2"   PVC  well    at    15' 
Used: 

10 '-2"   PVC   screen 

5 '-2"   PVC   pipe 

3  bags   sand 

bentonite 

Lock   type   gate  box 

Set    in   concrete 

____„ 

— \ — 

.^__. 

__^ 

■ 

k 

w 

1 

_^ 

I 

CROuaO 

SURFACt 

TO 

TT.,  I 

ism 

"CASINGJ 

THm                       "CASIIC 

T0_ 

FT. 

0  =  ORY  w  =*ASH£D  C  =  CORED         P  =  PIT  A  =  AUGER  UP  =  UNO!  STURaiD,    PISTOH 

U8=  UN0ISTUR8ED.    BALL  CHECX  V  =  VAUC   TEST 


i 


Boring  Report 

tCcncrt3ss  Street 
r-n,     Mqgc;prhn5^Qtt3 


John  J.    Boyle 
80  Martin  Road 
Milton.    Mass. 

Chariestc/^  Maw  Yard 


T3 
TOWN 

PROJCCT    H*M£      Pgrv-TQls    150    aT.d    39A 

PROJECT    MO. ^_____ 


SHEET 

LOCATION 

HOLE    NO. 
LIKE    1    STA. 
OFFSET 


OF 


B  3 


C80UH0    kaTER    OBSESVAnONS 
ft.      after Hours 


ft.      after 


Hours 


Type 

Sire    1.0. 
Hammer  wt. 

Hamm.r    Fall 


CASIKG        SAMPLER        CORE    BAR. 
3W  SS  , 


2^"         1  3/8" 
140^ 
30" 


400# 


BIT. 


-}&' 


SURFACE    ELEV.      /■^•■^ 

DATE    FIHISH     

BORING    F0R£MAN_ 

INSPECTOR  

SOILS    ENCS. 


TTTTTTT 


C\  ^    ^^^^^'^T 


R.  Vamim 


H-^-lrrr  \  AJ. drier. 


lortTirv     "F     °ORl-'JL; 


CasI ng 
Blows 

per 
foot 


Samp  1 e 
Depths 

Fron>-To 


glows   per    6" 
on    Sampler 
from  To 


Strata 
Change 
.  Depth 


0—?      i    8- '.2     I  12-18    I'   !9-?4    I   CIpv 


Flela    I noent i f Icat Ion   of    Soil. 
Remarks   (incl.    color,    loss  of 
wash   water,    seams    In   rock,    etc.) 


SAMPLE 


9^n 


"ec. 


in'-2' 


2'-4' 


l4'-6' 


I10'-i21 


J_ 


12 


.21. 


.21. 


12 


14 


21 


2L 


JlL 


24 


15 '-17  I 


34 


34 


28 


22 


24 


20' -221 


25'-27l|     24 


30 '-32 


35 '-37(1 


20 


11 


1? 


58 


14 


22 


22 


15 — 3T 


22 


22 


31 


15' 


Ttp  soil  and  sub  soil 


Sandy  brcwn  clay  fill 


Hard  sandy  brcsvn  clay 


38 


23 


30 


34 


Cotpact  to  very  cotipact  fine  gray- 
brcwn  sand,  gravel,  silt  and  clay 
(till) 


40' 


GROUND  SURFACE    TO. 


FT..  USED 


CASIHGI       THEN 


T 


CASING   TO. 


.FT. 


0=ORY  wrrwASHED  C  =  CORED  P  =  PIT  A  =  AUGER 

UB=   UNDISTURBED.    BALL  CHECIC  v  =  VANE   TEST 


UP  =  UNOISTURIEO.    PISTON 


..  -     A0-/0<.      •na    K0<    -AOi 


Ihole  no. 


( 


Boring  Report 

John  J.    Boyle 
80  Martin  Road 
K<iUon,    Mass. 

SHEET 

** 

0 

F 

■y 

LOCATION 

1    rnn  «^n  '  "  "  n  rr    ^.-n^^nof^r^ 

HOLE    "0. 

^  ■> 

TOW                           -^         .                     "            "        . 

<                     i^iiarieacown    "<,it7    lara 

LINE    4    STA. 
OFFSET 

^^ 

1 

PROJECT    HO 

fnrr^iq    i -u    inn     i^A 

yi.    Mas^.ichuaetirn — . 

SRouHO  **:£.i?  oastRVAriONS 

CASIHC        SAMPLER        CORE    BAR. 

SUR 
OAT 
BOR 
INS 

FACE    ELEV. 

ft.     af 

•.er 

_Hours             T 

ype                        BW 
l7e    i.D.               2V' 

9<^ 

E    FINISH 

q/o-r/<57 

1     3/8" 

ING    FOREMAN 

r      ■"  i  V ' 

IS 

PECTOR 

T     r.-,— , 

*  '^  ^jj 

Hammer  wt.           AGO/?               lAQ''                   BIT. 

Hnlpy  «i  Aid 

SOI L5    LNtH. 

r-rh 

inriTin«       ^  c       ROflvr,'                               ■  ■■  •  ■ ^ ■ • 

CasI ng 1 
Blows 

per 
foot 

Sampl e 
depths 

r  rom-To 

Blows  finr  6" 
on   Sampler 
from                         To 

Siraia 
Change 
Depth 

Flelo    indent i Meat  Ion  of   Soil. 
Remarks  (incl.   color,    loss  of 
wash   water,    seans   In   rock,    etc.) 

SAMPLE 

NO. 

f^n 

ce 

0-?   1  a- 12  1  12-18  r  :g-54  I 

£lov. 

RCC. 

.i  n '  -A  1  "^ 

Rfi 

inn 

_^0' 

Very  compact   fine  gray  sand,   gravej, 
silt   and  clay 

in 

— au 

45'-47'l 

18 

22        28    1    34     1 

u 

1 

;               1 

1 

50'-52' 

30 

40 

120 

60' 

Cpmnnted  gray  silt,   some  gravel, 
trace  of  fine  sand  and  clay 

\2 

i 

1 

- 

W 

1 

55'-57'l 

m 

1                1 

1                1 

158  •-601 

24 

7\ 

97 

87 

13 

1                i 

Bottom  of  boring  60' 

1                1 

1 

1 



1 

- 

- 

% 

f 

GROUND 

SURFACE 

TO 

FT.,  U 

SE3 

llCASIMGI 

THEM                        " CASIHC    TO                      FT. 

D  =  OBY    W  =WASHED    C  =  CORED    P  =  P1T     A  =  AUGER    UP  =  UNO!  STURBZO,  PISTON 
U8=  UH0ISTUR8E0,  BALL  CHECX     v  =  VANE  TEST 


t  •  •■  ■    mAm» 


1   AO_JO<.  •"«  60<  -■*o< 


HOLE  NO. 


i 


Boring   Report 

John  J.    Boyle 
80  Martin  Road 
Milton,    Mais. 

rh?iri  ocr^^wn    Mavv    Yard 

SMffT 

1                or       ' 

loCAnon 

ia    Consulcine   Enzineers 

HOLE    «0. 

B   4 

IT" 

TO^ 

<N 

LlXt    t    STA. 
OFFSET 

""oncT-oc  .<;     ^r-^oor 

o.Trroic;    1^0    ind    39A 

PRO 

"on.    M^ssachuseCCS 

JECT    NO. 

CROUiO    WATtR    OBStRVAnONS 

Type 

Sire    1.0. 

Hammer    wt. 

M'^:r  rail 

CASING        SAMPLER        CORE    BAR. 
Au^er                SS 

5UR 
OAT 
SOR 

FACE    ELEV. 

17.62 

ft.       ifler                Hours 

E    FimSM 

6/2/87 

6.7' 

3    3/4"    1    3/8" 

ING    FOREMAll 

^.     .lor^- 

T.    Comcan 

ft.      after                Hours 

1^0/^                     IIT. 

1  HS 

rci.  1  u» 

Halev   f,    Md-.ch 

70" 

L'jr  iTi-o 

OF      90f?!' 

C: 

h 

Cas 1 ng 
BIO-^ 

per 
foot 

Samp  1 e 
Depths 

From- To 

Blows   per   6" 
on    Sampler 

from                        To 

strata 
Change 
Depth 

FielO    inaentl f Icatlon  of    Soil. 
Remarks  find,   color,    loss  of 
wash   water,    seaflis    In   rock,    etc.) 

SAMPLE 

• 

HO. 

1 

ace 

0-^     ) 

6-12     1  12-13    1 

ia-34 

t  IPV. 

Jec. 

'  ' 

13' 

4"   Concrece 

Dense  black-brown   fine    to  medium 

sand,    some    gravel,    trace  of  wood 

Very  dense   brown   fine   sand  and   silt, 
trace   of    gravel 

Loose   dark  brown   fine    to  medium 
sand,    some    silt,    trace   of   gravel 
Very  dense   brown   silt,    some    fine 
sand   and    gravel 

Dense   black   fine   sand,    some   silt, 
gravel    and  wood 
"A" 

1 

0. 

5'-2.5'l 

5 

20 

25 

13 

1 

24' 

14 

1 

i 

1 

2 . 

5'-3.5'l 

55 

61 

120-4 

It 

2 

1  "^  ■ 

8 

1 

■ 

S'-7'      1 

6 

5 

4 

16 

■  T 

T.    ■ 

7 

1 

1 

7'-Q'      1 

30 

il 

80 

U 

4 

2i- 

10 

f 

1 

1 

1 

9'-U' 

11 

24 

36 

34 

5 

2a  ■' 

1  0 

^ 

i 

ir-i3i 

19 

19 

6 

4 

6 

lU  1 

18 

w 

L3'-15' 

9 

11 

-   15 

24 

27' 

Very   stiff   brown  silty   clay 
Very   stiff  brown  cilty  clay 

Very  stiff  brown  silty  clay,    trace 
of   gravel 

7 

24  1 

20 

1 

L8'-20'l 

6 

9 

11 

14 

8 

24  1 

20 

1 

..„    1 

1 

23'-25' 

6 

7 

10 

11 

0 

2^  ! 

10 

1 

1 

' 

1 

28'-30' 

13 

28 

22 

25 

33' 

Dense   gray  silt  and  clay,    trace  of 
fine   gravel   and  sand 

^0 

7^ 

1^ 

1 

32 

•-34.5' 

75 

i8 

57 

Very  dense  gray  silt,    some  gravel, 
trace  of    fine   sand   and   clay 

Very  dense   gray  silt,    some   clay  and 
gravel,    trace  of   fine    sand 

]] 

T 

"X 

• 

) 

38'-.59' 

28 

140 

12 

i: 

_LiL 

^ 

f 

V 

_^ 

1^  ,..^. 

CROUKO  SURFACE    TO. 


FT.,  USED, 


.CaSIKGI     ri^ii_yg^y  dense  black   fine   sand   and   gravel,    some 


0=ORY  W  =r  WASHED  C  =  CORED  P  =  PIT 

lin—    UHDt.<;TURaED.     BALL    CHECX  V  = 


silt,    trace  of  wood 


i 


Boring  Report 

John  J.    Soyle 
80  Martin  Road 
Milton,    Mass. 

Charlestown    Naw    Yard 

SHfCT                  '' 

.  OF         -) 

LOCATION 

1   Consulrin?   Ent^ineers 

TOW 

HOLE    "0. 

B   4 

^, o . 

■^C     P.ircels    150    and    39A 

LINE    4    STi. 

V- 

PBOJtCT     HA 
PROJECT    MO 

OFFSET 

W,n      ^.^Tcarhnsprrs 

CROUiiO    .*I£R    oaSCRVAllONS 

ype 

lr«    1. 

ammer 

CASIMC        SAMPLER        CORE    8A«. 

SUR 
OAT 
»0R 
INS 
SOI 

PACE    ELEV. 

17    i^i 

rt.     »f 

A 

ter               Hours 

1 

Auger 
..          3    3/4" 

ss 

E    FINISH 

6/2/87 

7  ' 

1    3/8" 

INC    FOREMAN 

R.    .Top°<= 

0-  '                                                           K 

PtCTOR 

T.    C.nr-.',-',n 

«t               ■  #  t  *  r>                            Umir«                       1 

h 

^i                             iin«                  itT 

LS   EMCR.              Hal 

r,11 

30" 

ev   ^    Aldnch 

I 

. 

inr»T"*«      "^p     aoPMr;?                      — • ■ — - — — — ■ — — 

h 

casing 
Blo>S 

per 
foot 

Sampl  e 
Depths 
From-To 

alO"S   per   6" 
on   Sampler 
from                        To 

strata 
Change 
Depth 

FlelO    inaent i f Icat Ion   of    Soil, 
lemarva   Oncl.    color,    )o5s  o' 
wash    water,    se&.'ss    In    rock,    etc.) 

SAMPLE 

» 

KO. 

Pen 

ace 

0-?          8-12    1  12-18   r 

:8-?4  1  eipv. 

R(?C. 

1                  1 

48' 

Very  dense    gray   silt,    some   clay   and 
gravel,    Crace   of   fine    sand 

1 

4  2J'-44.5'I 

25 

31 

43 

13 

18 

8 

1 

1 

1 

1                1 

i 

1 

1 

4a'-49.5'i 

33 

48 

57    1 

60' 

Very  dense    gray   silc,    some   gravel, 
crace   of    fine   sand   and   clay 

14 

18 

9 

1           1 

1          1 

1 

53l'-54.5l 

34 

42 

91 

NR 

18 

0 

i 

f 

1 

. 

1                 i 

) 

1 

■^g.-i'-^m 

46 

59 

66 

15 

18 

10 

> 

1 

1 

Bottom  of  boring   60' 

j 

1 

■ 

i 

) 

■  ^m^ 

^^"^ 

GROUaO 

SURFACE 

TO 

FT.,  U 

SE3 

icASIMCI 

THEM                       ."CASIIG 

TO  ,    .               FT- 

0=DRY    w  =  WASHED    C  =  CORED    P  =  PIT    A  =  AUGER    Uf  =  UNOI  STURIEO,  PISTOH 
U8=  UM0ISTUR8ED.  BALL  CHECX     v  =  VAKE  TEST 


i 


1 

BorLof  Report 

John  J.    Boyle 
30  Mirtin  Road 
Milton,    M«««. 

Charlescown    Navv    Yard 

SHCCT              1 

OF             1 

LocAnon 

a    Cnv^u''  '  ■'^.9    FnP''^f"'^^ 

HOLC    "0. 

a  4A 

T0\ 
PRO 
PRO 

<N 

Lixt    1    STA. 

I '     from   B    - 

^»^„™r-Qf<?     c^f-T-oor 

JtCT    hamC 

Parcels    150    and    39A 

OFFStT 

^n.    Massachuseccs 

JECT    NO. 

GROUiO    mkllH    OBStRVAflOHS 

Type 

Siro   1.0. 
Hammer   wt. 
^jm-T^sc    Pall 

CAStxG         SAMPLER         CORe    SAR. 
Auger 

5UR 
OAT 

aoR 

INS 
SOI 

FACC    tLCV. 

17.62 

ft.      »fler               Hours 

i     FIHISH 

0/2/87 

3    3/4" 

INQ    FORCHAN 

R.    Jones 

PtCTOR 

T.    Cor-rlc^n 

ft.      after               Hours 

»IT- 

LS    CNGR. 

to 

-.tri?" 

^r       ?0R! 

'C: 

th 

Cas 1 ng 
Blows 

per 
foot 

Sampl e 

Depths 
From-To 

Blows    per    6" 
on   Sampler 
from                      To 

strata 
Change 
Depth 

Flelo    maenti float  Ion  of   soil. 
Hemarka   Gncl.   color,    loss  of 
wash   water,    seams    In   rock,    etc.) 

SAMPLE 

OW 

MO. 

Pen 

face 

.    0-^ 

5-12 

12-18   (  I8-54   1   eiov. 

sec. 

1 

15' 

Auger 
No    sampling 

' 

5' 

1 

1 

1 

1 

) 

^ 

1 

r 

1 

5' 

1 

Bottom  of  well    15 ' 

Installed  2"  well   at   15' 

Used: 

10'    screen  2"  PVC 

5'    -   2"  PVC  pipe 

6   Bags   of   sand 

15   lbs.    pelletts 

1   Road  box  (lock,  type)    set   in 

concrete 

1 

1 

1 

1 

1 

1 

1 

1 

! 

1 

k 

w 

1 

L.,..^. 

CaouMO  SURFAC£    TO 


FT.,  USEO 


"CASINGJ   THEU 


0  =  DRY    w  =  WASHED    C  =  CORED    P  =  PIT    A  =  AUGER    UP  =  UHOISTURBIO,  PISTOH 
US=  UHOISTURBEO,  BALL  CHECX     V=  VAKE  TEST 


i 


Boriag  Report 

.neers 

John  J.    J 
80  Martii 
MlUon,    1 

3oyIe 

SkCET                      I                   0 

F 

1  Road 
^aas. 

wn    Navv    Yard 

LOCATION 

a   Con-^-:!  r  ins   Hns' 

MOLE    "0.                        B    5 

IL 

TOW 

LINE    »    STA. 

^f'on^'-"  "^  ."^      Sf-^^o' 

50    and    39A 

POOjltl     H* 

PROJECT    no 

Ht      farceis    L 

OFFSET 

frr^"       vi-.£;c;,TrHii«;p'"'''^ 

• 

GROUiiO    wAftR    08StRV*nOM5 

CASING 

rype                    Auger 

5lre   1.0.          3    3/4- 

SAHPLER         CORE    BAR. 
SS 

SUR 
OAT 
tOR 
IMS 
SOI 

=-ACE    ELEV.                       17.55 

ft.      a 

rter 

Hours 

E  FINISH                     b/3/8r 

1    3/8" 

NG    FOREMAN                     R         To-- 

'  c 

h 

"ECTOR                                 P.     Ri^- 

rt.     a 

ter 

Hours 

140/*                       IIT- 

*  3  T*n  C 

(anvtier   wt. 

-S    ENGS.                HpIpv    f.    i'  - 

I 

3m^^-r    r.n        -..  . 

lOr**'-*      OF      B0<»! 

"C:                           — 

th 

Cas 1 ng 
B1o>S 

per 
foot 

Sampl e 
Depths 

FrorT>-To 

alO"S  per   6" 
on    Sampler 

rroTi                       To 

5traia 
Change 
Depth 

Flelo    inaent 1 f Icat Ion  of   Soil. 
Rcfliarka  (Incl.   color,    loss  of 
wash   water,    seams    In   rock,    etc.) 

SAMPLE 

MO. 

Pen   ' 

face 

[    0-^         8-12    1  12-18 

18-^4^ 

f)f>V. 

50C. 

0"-2'      1 

2 

10 

7,0 

22 

"A" 

11- 

Dense   brown   fine   sand,    some   gravel, 

trace   of   silt 

Very  dense   miscellaneous    fill,    red 

brick   concrete 

Loose   brown   silt,    some    fine    sand   anc 

gravel,    trace   of   red  bricks    &   clay 

Loose   brown   silt,    some   gravel,    trace 

of  wood 

Loose    gray    fine   sand,    silt,    some 

clay   and  wood 

"13  ft 

1 

2-; 

8 

2 '-4'     1 

48 

42 

30 

19 

2 

24l 

4 

1 

4'-6'     1 

1  ? 

4 

^ 

^ 

3 

-)^i 

Q 

1 

6'-8'     1 

5 

=? 

7 

1 

4 

2- 1 

7 

1 

1 

8 '-9'     1 

2 

6 

5 

i:i 

6 

)' 

q  '-IQ  '  1 

10 

1ft 

^^ 

1  -1 

9 

lO'-Il  1 

7 

5 

6 

i:i 

12 

^ 

ir-121 

13 

19 

24.5' 

Very  hard   brown  silty  clay 
Very   stiff  brown  silty  clay 

6A 

i:i 

5 

) 

1 

W 

• 

1 

:  t 

1 

3 

15'-171 

1  7 

n 

li 

1^ 

7 

24 

24 

1 

D' 

20'-22 1 

7 

7 

8 

10 

8 

2_ 

2^ 

b' 

25'-27| 

^ 

11 

14 

l"? 

35' 

Very  dense   gray  silt,    some   clay  and 
gravel,    trace  of  fine   sand 

9 

f^  '. 

i: 

0' 

30'-32 

9 

16 

25 

27 

10 

2^ 

i: 

V 

- 

35'-37 

9 

1^ 

18 

20 

Dense    gray   silt,    some   gravel,    trace 
of    fine    sand   and  clay 

M 

1  • 

i 

f 

0' 

GROUND 

SURFACE 

ro 

FT.,  U 

.E3 

m 

"A"-Very  stiff  browu-blue   silty  cla-y 

D  =  DRY     W  =  WASHED    C  =  CORED    P  =  P|T 

ua=  UNOISTURBEO.  BALL  CHECX     V  = 


wood  and  clay 


< 


Boring  Raport 

John  J.    Boyle 
80  M&rtin  Road 

SHEET                   2 

.  OF 

-• 

LOCATION 

a    Consulrini?    Engineers 

TOW 

I>Ulton,    Mats. 

HOLE    "0. 

B    5 

LIME    »    STA. 

\ 

~)  r^  ry  9-  o  c:  t;       Sf-''-ooP                      ^ 

PROJECT    MAt 
PROJECT    NO 

it     Parcels    150    and    39A 

OFFSET 

T.    Massachuseccs 

GROUiO    .ArCR    OBStRVAnOHS 

CASmC         SAMPLER         CORE    BAR. 

SUR 
OAT 
BOR 
IHS 
SOI 

FACE    ELEV. 

1  7    "^"^ 

ft.     if 

ter                Hours 

Type                      AUGER 
3    3/4" 

ss 

E    FINISH 

6/3/«T 

1    3/8" 

ING    FOREMAN 

I?.      Tn-.oc 

IS 

Ue    1.0. 
ammer  wt. 

PtCTOR 

P.    Ric-ha"i<^ 

Ti,      a' 

H 

140//                     IIT. 
30" 

LS    EHCR.                H^l 

ov    4    iiJ-.-^u 

(_nr»Tr**       OF       0OPt»*C* ■ — - 

n 

Casing 
Blows 

per 
foot 

sample 
Depths 
From-To 

Slows    per    6" 
on    Sampler 

from                          To 

strata 
Change 

Depth 

Field    indent  I ficat Ion   of    Soil. 
Hefliarxs   (incl.   color,    loss  of 
wash   aster,    seans    In    rocii.    etc.) 

SAMPLE 

w 

1 

ace 

0-3 

«-12     1  12- '.8    r   18-^4    1   tlpv.     ~ 

NO.    Pen  1  »ec. 

fiO'-42' 

25 

20 

30 

33 

60' 

Very   dense    gray   silt,    some    clay    and 
gravel,    trace   of   fine    sand 

-12 

2M     TO 

1 

! 

1 

1                   1 

1 

^'\'-^6.5'^ 

79 

19   1 

='^ 

n  j 

1  a  1        0 

1                 1 

1 

1 

1 

1 

i 

I 

1 

1 

50 

'-52.5'l 

18 

20 

48 

\L. 

1  Q 

— 6- 

k 

f 

■ 

1 

55J'-56.5'I 

L7 

20 

64 

15 

18 

^5 

1                 1 

j 

58-5 '-60 '1 

30 

32 

68 

Tfj 

1  9 

1  A 

I 

1 

Bottom  of  boring   60' 

1 

1 

■          1 

i 

____ 

^ 

b 

^- 

w 

^ 

^"^ 

eaouao 

SURFACE 

TO 

FT.,  U 

SF3 

licASIMGI 

TMfM                         "CASliC 

TO                      FT. 

D=  DRY    W  =WASHEO    C  =  CORED    P  =  PIT    A  =  AUGER    UP  =  UHOISTURBIO.  PI  STON 
UB=  UM0ISTUR8E0,  BALL  CHECX     V=  VANE  TEST 


i 


Boring   ?. tport 

'-'-i  po^-ir 

John  J.    Boyle 
80  Martin  Road 
Milton.    Mai«. 

SHEET                       1 

.  OF 

-> 

LocAnon 

T0> 

N 

HOLE     "0. 

B  6 

i-^-Npr—' — " — ^     '^|- •>-»-%<->•*- 

LIKE    t    STA. 

^^A         ^"          —  i-T-iiii *-^ 

PROjLtT     HI 
PBOJtCT    NC 

„C      Dnrr-lc-    l^^O   .-^nr^    lOA 

OFFSET 

H.4 ^i'^   -   •' LilL 

. 

ROUHO    wiTLS    oaStRVAf lOHS 

Type    li 
Sl/e    1. 

Hammer 

CASIXG        SAMPLER        CORE    9>S. 

OAT 
90R 

ms 

SOI 

FACE    ELEV. 

19,65 

ft.      a" 

."  -  8: 

F  •- er 

Hours 

/87 

Dllcrf  StGjn 
Auger 
D.           T   -{/A" 

So 

E    FINISH 

tyzy/o/ 

CO    A.M. 

-  s/^ 

1  vn" 

NG    FOREMAN 

J.   Mar 

<s 

PECTOR 

R.   Var^ 

ft.      a'" 

.' .er 

Hours 

140?                  »,T. 

TliTI 

"™" 

L 

.s  EHCR.        Haley  ft  A.ldr 

xch 

ran           —                ^U" 

CATI?"       :<■       ?ORI 

vr,  •                          _— ^ 

Casing 

Blows 

per 
foot 

:e^ths 

-  'im-To 

Blows   per   6" 
on   Sampler 
fron                         To 

Strata 

Change 
Oepth 

FlelO    moent i f Icat Ion   of    Soil. 
Remarks   (incl.    color,    loss  of 
wasft   water,    seams   in    rock,    etc.) 

SAMPLE 

NO. 

Pen 

;    0-? 

a- '.2     i  12-13 

I3-.?4 

EIpv.   — 1 

»ec. 

5' 

7' 

25' 6" 

Mij'.ed  fill 

1 

l'-3' 

5 

7 

9 

11 

1 

12" 

-.'  -<^^ 

10 

12 

16 

\^ 

2 

lU"- 

c'_7<     1 

Id 

ifi 

19 

72 

Sandy  a  ray  clay,  sote  peat  and  fill 

3 

12" 

Uard  soncy  brc.vn  clay 

< 

Very  corpact  fine  gray-brc^vn  sand, 
gravel  and  silt,  scna  clay  (till) 

7»_Q>      1 

15 

18 

21 

27 

4 

12" 

10'-12! 

6   1 

10 

19 

21 

D 

lo" 

i 

f 

- 

i5'-17f 

5 

10 

12 

18 

6 

24" 

20'-22f 

6 

10 

12 

12 

7 

24" 

1 

1 

1 

1                   1 

25'e"-27'6 

14 

20 

34 

37 

8 

14" 

1 

1 

■   1 

|30'-32 

13 

29 

46 

25 

9 

20" 

i 

1 

1 

1 

1  35' -371 

18 

34 

40 

73 

10 

22" 

1 

1 

1 

1 

GROUND 

S-JBF*C£    1 

ro 

FT.,  U 

SE3 

1 

'CASINGI 

THEM                         ''CASIMG    TO     ,.            _FT. 

D  =  OPT     W  =  WASHED    C  =  CORED    P  =  PIT     A  =  AUGER     UP  =  U»OI  STURaiO,  PISTON 
U8=  UNOISTURfiEO.  BALL  CHECX     V=VANE  TEST 


f 


Boring   Report 

u  Ccrurjltiria  Encinecrr 


^ 


CcnTT^ns   Street 


n^   ^oSsachui:ctt^ 


TOWH 


John  J.    Boyle 
80  Martin  Road 
MlUon,    Ma»«. 

Charlo^tcTATi  Na\r/  Y-ird 


PROjccT   HAHC     Pnrc^l.n    \^.Q  nnH   -^"A 
P»OJCCT    HO. 


CRouMS  •ircR  osscsvAriONS 
'I.      after Hours 

-1"  -  8:00  A.ri.    -  5/4/07 
ft.      after  Hours 


SHfCT 

LOCAriOH 

HOLE    "0.  

LI  NC    1    STA. 
OFFStT 


or 


H   6 


SAMPLER 
.    SS 


CASIKG 

Type     I-:ollcv  Stem  

sire   i.^o^g^^     3   3/4"  1   3/8" 

Hammer  wt.            —  140# 

Hammer    Fall       -TZ 


"30^ 


CORE    BAR. 


SIT. 


SURFACE  ELEV._ 
DATE  FINISH  _ 
30RING    FOREMAN 

INSPECTOR  

SOILS    ENCR. 


18.65 


4/29/B: 


J.  Marks 


P.    Vnr-^^  _ 


Haley  &  Aldrlcn 


LOCATi:" 


?OPi  ■<(^: 


ice 


Cas I n; 
Blows 

per 
foot 


Samp  1 e 
Cep  ths 

F  rom-To 


aioos   per   6" 
on   Sampler 
f*ron  To 


0-e 


a- 12    I  12-18   r  18-34 


!40'-42' 


\ 


21 


30 


47 


strata 
Change 
Depth 


tlPV. 


51 


45'-47'l 


;0'-52" 


33- 


9Q  !    ?5  IlIQ. 


31 


46 


07 


120 


52' 


Flelo    maent I f Icat Ion  of    soil. 
Remarks   (incl.    color,    loss  of 
wash   water,    seams    in    roci<,    etc.) 


SAMPLE 


Very  cxxipact  fine  cray-bit:v;n  sand, 
gravel  and  silt,  sore  clay  (till) 


Bottcm  of  boring  52' 
(Refusal  material) 


Installed  15'  long  (10  slot)  2" 
diameter  PVC  incnitor  well  screen 
at  35'.  Packed  with  filter  sand 
and  sealed  at  tcp  with  bentcnite 
Eiicased  in  Buffalo  Box  for  pro- 
tection and  set  in  concrete. 


"cAsmc  TO 


11 


12. 


13 


Pen 


GROUND  SURFACE    TO 


FT.,  USE3 


'CASINGl       THEH 


.FT. 


D  =  DRY  W  =WASHED  C  =  CORED  P  =  PIT  A  =  AUGER  UP  =  UKOISTURaiO,    PISTON 

UB=:    UHOISTURBEO.    BALL   CHECX  V=YANE    TEST 


i 


CASR-CEE  CORP. 

37  LINDEN  STREET  P.O.   BOX  67  MEDFORD.  MA  02155-C001  Telephone  391-4500 

To     ^'^^^  &  .MJRIQl.   L^iC..  CV-IBRJDCE.  MA.     02142 Date        June  26.    1987 jo^  fsjp    87475 

Location       QiARLESTOv'N  N/\VY  YARD.     CHARUISia.'N.  MASS. 


Scale  1"  = 


BORING 

GROUND  SURFACE 


B7 


lO'O" 


23 '0' 


FILL 

SAND, 

GRAVEL, 

COBBLES, 

B.RICK 


VERY  STIFF 


YELLOW  CLAY 


AND  GRAVEL 


(  CONTINUED  ON  SHEET  2  ) 


4 
10 
13 
13 


20 
8 
17 


3 

5 

4 

3 

6 

II 

20 

24 


10 

7 

13 

15 


19 
13 
14 
16 


Sn,     FF£M  G.S.  TO  2'0" 
RECOVERED  6" 


Sill,     FRCM  2'0"  TO  4'0" 
RECOVERED   10" 


S';3,     FRCM  5'0"  TO  7'0" 
RECOVERED  9" 


S74,     FRCM  7'0"  TO  9'0" 
RECOVERED  8" 


S'/5,     FRCM  lO'O"  TO  12 '0" 
RECOV'ERED  7" 


S//6,     FRCM  I5'0"  TO  17'0" 
RECOVERED  8" 


S//7,     FRCM  20'0"  TO  22'0" 
RECOVERED  8" 


3   , 


SHEET . 


.01. 


i 


CAaR-DEE  CORP. 

37  LINDEN  STREET  P  O.  BOX  67  MEDFORD.  MA  02155-0001  Telephone  391-4500 

To      R\LEY  &  ALDRICH.   IK:.  G\MBRI3X^.  m.       02147 Date       .Jl'XF  26.    1987 

Location      CHAKLESTCWN  NAVY  YARD,     CHARLESTOWN,  MA. 


Job  No_a2421. 


» 


Scale  1' 


BORING 


B  7  (  CONTINUED  ) 


23 '0" 


28 '6" 


> 


I 


48 '0' 


STIFF 
BLUE  CLAY, 
SCME  GRAVEL 


VERY  STIFF 


CLAYEY  FI^E 


SAND,  GRAVEL, 


COBBLES 


VhlKY  DENSE 

FINE  TO  MEDnW 

SAND, 

GRAVEL, 

CLAY, 

TEACE 

SILT 

(  CONTINUED  OS  SHEET  3  ) 


12 
I! 

19 
14 


21 
19 
19 

20 


15 
18 
33 
44 


25 
30 
46 
57 


S//8,     FRCM  25'0"  TO  27'0" 
RECOVERED  10" 


S;'9,     FRCM  30'0"  TO  32'0" 
NO  RECOVEREY 


S//10,  FRCM  35 '0"  TO  37 '0" 
RECOVERED  9" 


a*  11,  FRCM40'0"  TO  42 '0" 
RECOVERED  15" 


S//12,  FRCM45'0"  TO  47 '0" 
RECOVERED  13" 


-l-ft. 


SHEET . 


.of 


( 


CARR-DEZ  CORP. 

37  LINCEN  STREET                   P.O.  BOX  67                   MEDFORD.  MA  02155-0001 
To         H-IZY  f.  .\LDRICH.   INC,  G\MBRIDGE.  MA.      02142               Date 
Location  CHARLESIt:WN  NAVY  YARD.     CHARLEgKWN.  m. 


.^^■K  -?^,   10^7 


> 


BORING       B  7  (  OONTIN 


-TJED  ) 


48 '0' 


> 


VERY  DENSE 


FDE  TD  MEDIUM 


SAND,  GRAVEL, 


CL\Y,  TRACE 


SILT 


62 '0" 


WAIER  LEVEL  NOT  REODRDED 

SIZE  OF  CASnC  NV,  LE^GIH  I2'0" 

DRILLER:     L.  KtCX,  INSPECTOR:     P.  RICHARDS 

DATE  SIAKEED  &  OCMPLETED:     6-10-87 


Telephone  391-4500 

Job  No a7A7^ 

_   Scale  1"  = 1ft. 


16 
25 
81 
50 


SVM3,  FRCM  50 '0"  TO  52 '0" 
RECOVERED  8" 


27 
38 
59 
71 


31 
43 
58 

71 


S'/14,  FRCM  55'0"  ID  57'0" 
RECOVERED  10" 


S'/15,  FRCM  60 '0"  TO  62 '0" 
RECOVERED  7" 


I 


Z^IZ^^'^^r^T"  ''"'",'^  ""^""^  "'        "'^TTTFi?         UnfM  otherw.se  specified,  water  level,  noted  were  ob«rved  at  completion  oi 
""  r^^^n.h'  ri  ^r^'.-^  i:^P"»''"L'"-".''"°"'  9--„^  -'-  '-«'-  P'9-"  '-Q'^'  '^-cl  column  indicate  numt>er  of  blow,  re<,u.n^  to  dr.ve 

SHEET  _J of  3 


i 


CARR-DEE  CORP. 

37  UN2EN  STREET  P.O.   BOX  67  MEDFORD,  MA  02155-0001  Telephone  391-450: 

To      B-^  &  .MJiggi.   UIC,  GV-miDCE,  m.       021A2  Date       JUNE  26.    1987 job  No     87475   ' 

Location      CHARLESTCWN  NAVY  YARD,     OIXRLESIU.'N,  MA. 

■ Scale  1"  = J__  'I 

BORING         B8 

GROUND  SURFACE 


lO'O" 


15'0' 


24 '0" 


FILL 

LOAM, 

SAND, 

GRAVEL, 

COBBLES, 

BRICK, 

ASH, 

CONCRETE 


VERY  STIFF 
YELLOW  CLAY 
AND  GRAVEL 


HARD 


YELLOW  CLAY, 


GRAVEL,  COBBLES 


(  CONTINUED  ON  SHEET  2  ) 


1 

4 
18 
30 


16 
13 


3 
3 
5 

6 


14 
14 


12 
13 
15 
U 


16 
32 
39 

47 


12 
19 
17 
11 


S//1,     FROM  G.S.  TO  2'0" 
RECOVERED  8" 


S//2,     FRCM  2'0"  TO  4'0" 
RECOVERED  6" 


S73,     FRCM  4 '0"  TO  6 '0" 
RECOVERED  6" 


S//4,     FRCM  6 '0"  TO  8 '0" 
RECOVERED  7" 


S'/5,     FRCM  8'0"  TO  10 '0" 
RECOVERED   18" 


S'/6,     FRCM  lO'O"  TO  12 '0" 

RECOVERED   12" 


S//7,     FRCM  15'0"  TO  17'0" 
RECOVERED  12" 


SV8,     FRCM  2G'0"  TO  22 '0" 
RECOVERED  12" 


SHEET. 


.of. 


i 


CArJR-DEE  CORP. 

37  L.'NCEN  STREET  P.O.  BOX  67  MEDFORD,   MA  02155-0001 

To      HA-L^  &  ALDRICH.  D^.  CAMBRIDGE.  MA.       02142 Qate       X-XE  26.    1937 

Location       CHARLESTUv-N  NAVY  YARD.     CHARLESIUVN.  MA. 


Telephone  391-4500 
_  Job  No     87475 


24 '0" 


BORING         B8  (oo^f^MJED  ) 

VERY  STIFF 
YELLOW  CLAY, 
GRAVEL,  GOBBLES 


48'0" 


DENSE  ID 


VERY  DENSE 


FINE  ID  MEDIUM 


SAND,  GRAVEL-, 


COBBLES,  SOME 


CLAY  AND  SILT 


(CONIINUED  m  SHEET  2) 


13 
18 
20 
26 


17 
17 
33 
49 


15 
19 
30 
33 


21 
36 
39 
81 


Scale  1" 


S','9,     FRCM  25 '0"  TO  27 '0" 

RECOVERED  9" 


Si!  10,  FRCM  30 '0"  TO  32 '0" 
RECOVERED  6" 


S//11,  FRCM  35 '0"  TO  37 '0" 
RECOVERED  5" 


5^12,  FRCM  40 '0"  TO  42 '0" 
RECOVERED  5" 


S713,  FRCM  45  "O"  TO  47 '0" 
RECOVERED  7" 


_  ft. 


SHEET . 


.of 


i 


CARR-DEE  CORP. 

37  LINDEN  STREET  P.O.  BOX  67  MEDFORD,  MA  02155-C001 

To  H'-IZY  &  ,UDRIQn    INC,  CAMBRIDGE.  MA.       02142 


Date 


JUNE  26.    1987 


Telephone  391-4500 
_  Job  No       9,7^-;^ 


Location  CHARLESTCWN  NAVY  YARD,     CHARLESTOU'N,  MA. 


Scale  1"  = 


r) 


J.  ft. 


BORING  B  8  C  OMTOUED  ) 


48'0"p 


57 '0" 


VERY  DENSE 


FINE  TO  MEDIIM 


SAND,  GRAVEL, 


cdrri.es,  SCME 


CLAY  AND  SILT 


I 


IS 
22 
33 

41 


31 
33 

46 


S'/14,  FRCM  50'0"  TO  52'0" 
RECOVERED  4" 


S'/I5,  FRCM  55'0"  TO  57'0" 

RECOVERED  8" 


WAIER  LEVEL  8'6" 

SIZE  OF  CASWG  NW,  LENGIH   10 '0" 

DRILLER:     L.  KMDX,  INSPECrDR:     P.  RIOIARDS 

EWIE  STARTED  &  OCMFLEIED:     6-9-87 


) 


All  umphM  hav«  t>««n  visually  classified  by DRILLES Unlwa  otherwisa  specified,  water  levels  noted  were  observed  at  completion  of 

boringt^d  do  i^ot  necessarily  represent  permanent  ground  v^ater  levels.  Figures  in  right  hand  column  indicate  number  of  blows  requir,>d  to  drive 

-^-n'-n  spLiL   sampler ft_  ,nches  using  140  lb.  weight  falling  30  inches  ±.  Figures  in  column  to  left  (if  noted)  indicate  number  of 

blowa  to  artve  casing  one  foot,  using  3C0  lb.  ■•       ht  falling  24  inches  ±. 

SHEET  ^ of  __2 


i 


CARR-DEE  CORP. 

37  LINDEN  STREET  P.O.  BOX  67  MEDFORD,  MA  02155-3001  Telephone  391-45C3 

To     tWi?;  &  AIJRini.   P)C,  G-uMERrPGE.  H\.       02142  Date      Jl^E  26.    1987 job  No    87475 

Location      CHARLESTOfN  NAVY  YARD,     OIXRLESIDWN,  MA.  ^  ^ 

' ■ Scale  1"  = ->      (t. 

BORING       B9 

GKDUND  SURFACE 
G'6" 


5'6' 


12'0' 


25*0" 


ASPHALT 


FILL 


VERY  STIFF  ID  HARD 

YELLCW 

CLAY 

VERY  STIFF 

YELLCW 

CLAY 


DENSE 


FINE  TD  MEDUM 


SILIY  SAND 


AND  GRAVEL, 


9CME  YELLCW  CLAY 


5 

30 
53 
60 
IT 
32 
25 
15 


9 

15 


18 
21 
23 
29 
9 
9 
11 
14 


23 
20 
22 
24 


9 
16 
17 
18 


Sin,     FRCM  0'6"  TO  2'6" 

RECOVERED   14" 


S'/2,     FRCM  2'6"  TO  4'6" 
RECOVERED  9" 


S//3,  FRCM4'6"  TO  5'6" 
RECOVERED  6" 

S/;3A,  FRCM  5 '6"  TO  6 '6" 
RECOVERED  7" 

S'/4,  FRCM  6'6"  TO  8'6" 
RECOVERED  9" 


S//5,     FRCM  8'6"  TO  iO'6" 
RECOVERED  7" 


S'/6,     FRCM  15 '0"  TO  i7'0" 
RECOVERED  9" 


S//7,     FRCM  20'0"  TO  22'0" 
RECOVERED  4" 


(  (       'MJED  ON  SHEET  2  ) 


SHEET 


.of 


i 


CARR-DEE  CORP. 

37  LINDEN  STREET  P.O.  BOX  67  MEDFORD.  MA  02155-0001  Telephone  391-4500 

To     H.\u:y  &  ALDRIQ^.   INC.  GVMBRIDGE,  m.      02142 Qate      JU^^E  26.    1987 j^^  ^^    87475 

Location      QiXRLESIWN  NAVY  YARD,     GHARLESIOvM,  MA. 


Scale  1"  = 


3 


BORING     ^  9  ^  ooNrmuED  ) 


25 '0" 


A8'0" 


UENSE 


FINE  TO  MEDILM 


SILTY  SAND 


AND  GRAVEL, 


scm:  yellow  clay 


VERY  DENSE 


FINE  TO  MEDILM 


SAND  AND  GRAVEL, 


SOME  YELLOW 


CLAY 


14 
14 
17 
19 


13 
18 
16 
21 


11 
13 
18 

23 


15 
25 
37 
19 


28 
32 
29 
34 


S';8,  FKCM  25 '0"  27 '0" 
RECOVERED  10" 


S'i-'9,     FRCM  30'0"  TO  32'0" 
RECOVERED  2" 


S//10,  FRCM  35 '0"  TO  37 '0" 
RECOVERED   11" 


S//11,  FRCM  40 '0"  TO  42 '0" 

RECOVERED  2" 


S//12,  FRCM45'0"  TO  47*0" 
RECOVERED  2" 


(  CCMTNUED  ON  SHEET  3) 


SHEET ^  of L 


i 


37  LINDEN  STREET 
To         H.-..L!ri'  A  ,\LDRICH,   INC,  GV-tBRIDGE,  MA.       02142 
Location         CHARLESTOWN  NAVY  YARD.     CHARUESIO.'N,  MA. 


CARR-DEE  CORP. 

P.O.   BOX  67  MEDFORD,  MA  02155-0001 


Date  JUNE  26.    1987 


Telephone  391-450D 

Job  No        87475 

Scale  1"  = L  ft. 


> 


BORING       B9(aMTNUED) 


48 '0' 


^ 


62 '0" 


VliKY  DENSE 

80 

120/2" 

FI>E  ID  MEDIUM 

SAM)  AND  GRAVEL, 

48 

55 

44 

SOME  YHinW 

49 

CLAY 

35 

60 

57 

m 

5// 13,  FRO-l  50'0"  TO  50'8" 
RECOVERED  7" 


S//14,  FRCM  55'0"  TO  57 '0" 
RECOVERED  12" 


Sn5,  FRCM  60'0"  TO  62'0" 
RECOVERED   11" 


^D  WATER  ENOOUNTERED 

SIZE  OF  CASWC  NW,  LENGTH  8'6" 

DRIULER:     K.  KNOX,  INSPECTOR:     P.  RICHARDS 

DATE  STARTED  &  OCMFI£TED:     6-9-87,  6-10-87 


AW  »»mpl««  h«v«  t>Mn  viaually  cta»8i(l«d  by        DRTT.T.FP         Unl«st  otherwise  specified,  water  levels  noted  were  observed  at  completion  oJ 
boringa.  airid  do  not  neceaaarily  represent  permanent  ground  water  levels.  Figures  in  right  hand  column  indicate  number  o(  blows  required  to  drrva 

C^-<^'-nch  split:  sanpler 6_ inches  using  140  lb.  weight  (ailing  30  inches ±.  Figures  in  column  to  left  (it  noted)  Indicate  numbef  o» 

blows  to  drive  casing  one  loot,  using  "  veight  falling  24  inches  i. 

SHEET 3 of  '^ 


i 


CARfi-DE^  CCRP. 

37  LINDEN  STREET  P.O.  BOX  67  MEDFORD,  MA  02155-0001  Telephone  391-^500 

To      HAIilY  &  /\LDRIQ^,   INC.  G\MBRIDGE.  ^.      02142  Date      X^-E  26,    1987 job  No     87475 

Location      CHARLESTCWN  NAVY  YARD,     CHARLECTOU'N,  MA. 


BORING     BIO 

GROUND  SURFACE 
0'6" 


7'6" 


24 '0" 


CONCRETE 


FILL 

SAND, 

GRAVEL, 

BRICK, 

CINDERS 


VERY  STIFF 


YELLCWCLAY, 


Scale  1"  = 


TOACE  GRAVEL 


4 

7 

10 

9 


15 
32 

12 
8 


10 


9 

12 
16 
20 


6 

8 

10 

13 


7 

7 

18 

20 


Sill,     FRCM  0'6"  ID  2'6" 
RECOVERED  8" 


Stf2,     FROM  2'6"  TD  4'6" 
RECOVERED   12" 


Slt3,     FRCM4'6"  TO  6'6" 
RECOVERED  11" 


S'/4,  FRCM  6'6"  TO  7'6" 
RECOVERED  7" 

S74A,  FRCM  7'6"  TO  8'6" 
RECOVERED  6" 


Sits,     FRCM  lO'O"  TO  I2'0" 
RECOVERED  6" 


S';6,     FRCM  15'0"  TO  17'0" 
RECOVERED  8" 


S//7,    FRCM  20'0"  TO  22'0" 

RECOVERY  NOT  RECORDED 


ft. 


(  CONTINUED  W  SHEET  2  ) 


SHEET . 


.of 


i 


CARR-DEE  CCRP. 

37  LINDEN  STREET  P.O.  BOX  67  MEDFORD,  MA  02155-0001  Telephone  391-4500 

To      H.-JZY  &  .\U3RICH,   DC.  GVMBRIDGE,  m.       02142  Date       JUNE  26.    1987 Job  No     87A7S 

Location      CHAKIZSIUv-N  NAVY  YARD,     ami£STD.i;,  MA. 3^^,^  ^,.  ^ 3_  ^^ 


24 '0" 


47'6" 


BORING         BIO  (  CONTINUED  ) 


VERY  DENSE 
FINE  ID  MEDIIM 
■SAND  AND  GRAVEL, 
SCME  CLAY 


VERY  DENSE 
FINE  ID  MEDILM 
SAND  AND  GRAVEL, 
aHE  CLAY 


MEDIUM  DENSE 
FINE  ID  MEDILM 
SAND  AND  GRAVEL, 
9CME  CLAY 


DENSE 

FINE  ID  ^EDIUM 
SAND  AND  GRAVEL, 
SCME  YELLOv; 
CLAY 


15 
58 
24 


18 
20 
29 
29 


9 
12 
21 
2! 


16 
24 
18 
21 


19 
21 
26 

17 


S'/8,  FRCM  25 '0"  ID  27 '0" 
RECOVERED  14" 


S?9,  FRCM  30'0"  ID  32'0" 
RECOVERED  9" 


S?iO,  FRCM  35 '0"  ID  37 '0" 
RECOVERED  4" 


S?I1,  FRCM  40 '0"  ID  42 "0" 

RECOVERED  5" 


a?  12,  FRCM  45*0"  ID  47'0" 
RECOVERED  13" 


(  OONTIMJED  ON  SHEET  3) 


SHEET 


.of 


i 


CARR-DEE  CORP. 

37  LINDEN  STREET  P.O.  BOX  67  MEDFORD,   MA  02155-0001  Telephone  391-4500 

To         H.'uirY  &  /\LDRIQi,   INC,  GVMBRIDGE,  M.       02142  Qate  JUNE  26,    1987 job  No        87A75 

Location  CHARUISTOv-N  NAVY  YARD,     CHARLESTCT.'N .  MA. 2^3,g  y.  ^ 3_  ,( 


> 


BORING       BIO  (COOTDOJED  ) 


47 '6' 


I 


61 '9' 


VKKY  MUSE 

25 

39 

64 

93 

FINE  ID  MEDKM 

11 

SAND  AND  GKAVEL, 

27 

35 

37 

SOME  YRfinwcuy 

25 

72 

100 

120/3" 

S//13,  FRCM  50'0"  ID  52'0" 
RECCfVERED   12" 


S-n4,  FRCM  55'0"  TO  57'0" 
RECOVERED   15" 


S'/15,  FRCM  60'0"  TO  61 '9" 
RECOVERED   15" 


-REFUSAL- 
(    120  BLOWS,  S.S.,    14Q-LB.  WGT.,  3"  FENEIRAITON  ) 

WATER  LEVEL   13'0" 

SIZE  OF  CASING  fW,  LENGTH   lO'O" 

DRILLER:     K.  mDX,  INSPECTOR:     P.  RICHARDS 

BAIL  STAKIED  &  CCMPLEUD:     6-10-87 


II  t«mpl«t  h«v«  b««n  visually  claaslfiod  by DRTTTFR         Unlea*  otherwis*  specified,  water  levels  noted  were  observed  at  completion  ol 

''<"''"9*^9'^  <Jo  not^ necessarily  represent  permanent  ground  water  levels.  Figures  in  right  hand  column  indicate  number  of  blows  required  to  drive 

Figures  in  column  to  left  (i(  noted)  indicate  number  of 

3  ..         3 


-T-^VnCh  spilt   ggnplgr 6_  mches  using  140  lb.  weight  falling  30  inches 

blows  to  drive  casing  one  foot,  using  300  lb.  wei'-'-f  falling  24  inches  ±. 


SHEET , 


.of 


i 


A@I 

.      HALEY*  ALDniCH,  INC. 

1^           CIMtWIOOI.    WfcSliCMUJIIIi 

TEST   BORING    REPORT 

BOniNC   NO.       BlOO 

PROJECTOIL    f.    IIAZA 
CLIFNT      ClcrJA   CONE 

RDOUS    MATERIAL    SITE    EVALUATION    PARCELS    39A   &    150    CHARLESTOWH    NAVY    YARD 

Fll  F   NO.         fiisini 

ULTINC    ENGINEERS 

SHEET    NO.      1     (IF   1 

CONTRAC 

TOR          KEHUKDY    DRILLING 

1 OCATION      See   Plan 

ITEM 

CASING 

DRIVE 
SAMPLER 

CORE 
BARREL 

DRILLING  EQUIPMENT   I   PROCEDURES 

RIG   TYPE             Hnhll     Drill     Triirk 

Fl  FVATION 

n)T   TVPF            USA    5    In.    00 

DATIIU 

T'.rc 

'••SIDE    DIAMETER    (IN| 
•  •«.MMER    WEICHf       (LRI 
M*.WMEn    TALL             I1H1 

55 

npiii  Mim        None 

<;tabt                      30    Dec    '87 
FINISH                          30    Dec     '87 
nnlllFR       K.    Kennedy 
Ufa  nrp     K.    Dubois 

1    3/8 

niHFB                 Continous    Sample.i 

140 

30 

DEPTH 
(ET) 

CASING 
nuows 

TER    FT 

SAMPLER 

BLOWS 
PER  8  IN 

SAMPLE 
NIIMHER   t 
RECOVERY 

SAMPLE 

DEPTH 

(FT) 

STRATA 

CHANCE 

(FT) 

VISUAL   CLASSIFICATION   AND    REMARKS 

0.4 

ASPHALT    PAVEMENT 

18 

SI 

0.6 

Dense    brown   coarse    to  mcdlun  SAND,    trace    fine    eravel    and 

?(, 

(14)Ir 

slltl 

51 

2.0 

-Fill- 

11 

3.0 

Mcdlum  dense,    nreen    to   brown   SILT.    Uttle    fine    sand. 

18 

S2 

trace    fine    p.ravel,    clav.    brick    fraenents. 

19 

(16)ln 

-      5          - 

11 

5.0 

-riu- 

7 

Mcddin    riensp,     f;rcrn    m    hrnwn,     rlsypy    SII.T.     f  rarj^     f  1  no. 

10 

S2 

Eravel.    brick    fraenents 

10 

(14)in 

-Plll- 

9 

7.0 

7.0 

s 

Stlff,    orcon    to    brown,    rlavpy    SILT    to    siltv    CLAY 

f, 

SU 

MARINE     nfPOSIT    AIIGKR    SAMPTF     AS7     TAKF.N     FROM    8-1(1     FT. 

7 

(    7)lr 

MODERATE    FUEL    OIL    DOOR 

6 

9.0 

AMBIENT    HNU    RESDING   OF    5    PPH 

5 

10.0 

Medlun   stiff.    Ereen    to   brown,    clavev   SILT   to   sUtv   CLAY 

3 

S5 

3 

(    8)ln 

MARINE    DEPOSIT 

4 

12.0 

Bottom  of   exploration   14.9    ft. 

NOTE 

Installed   2    inch  Granite    PPVC    Rroundwater    observation 

well    In   conoleted    borehole.      See    eroundwater   observa- 

tion well    reoort    for   details. 

V. 

-     3U       - 

> 

WATER    LEVEL   DATA 

SAMPLE   IDENTIFICATION 

SUMMARY 

DATE 

TIME 

ELAPSED 
TIME    IHRI 

DEPTH   (FTl    TO: 

0         OPEN    END    ROD 
T         THIN  WALL  TUBE 
U         UNDISTURBED  SAMPLE 
S         SPLIT   SPOON 

OVERBURDE 
ROCK   COREC 
SAMPI  FS 

^  ILIN  FTl                 14.9    ft. 

' 

BOTTOM 
OF  CASING 

BOTTOM 
OF  HOLE 

WATER 

)    II  IN   FIl 

a: 

6 

«■ 

12-30-87 

0940 

0 

_- 

14.9ft 

8.0    ft 

« 

BORING   N 

O.                 BlOO                                   1 

X 

i 


^ 


) 


/ffffWi.     "ALEVSALDniCM,  INC. 

TEST   BORING    REPORT 

BORING   NO.       BlOl 

rPOJECTOIL    i    HAZARDOUS    MATERIAL    SITE 

EVALUATION    PARCELS    39A   &    150    CIIARLESTOWN    NAVY    YARD 

niF   Hfl.         MS4()I 

CLIENT 

CICNA    CONS 
TOR          KE 

ULTING    ENGINEERS 

SHEET    NO.     1    f)F  1 

CONTRAC 

NNEDY    DRILLING 

incATinN      See   Plan 

ITEM 

CASING 

DRIVE 
SAMPLER 

CORE 
BARREL 

DRILLING  EQUIPMENT   t   PROCEDURES 

RIG  TYPE           Hohtl    nrlll    Truck 
HIT  i»PF           HSA   6    In.    00 

PLFVATION 

DATUM 

T>  PE 

••.■<;inE    DIAklETER    ({M) 
••  HJMER    Kf  ICIIT       (ini 
>'  MAIMER    FALL             (IN) 

55 

DRiit  MLin         None 

<;TAnT                      30   Dec    '87 
FINISH                    30   Dec    '87 
DRII  1  FR       K.    Kennedy 
lUA   ntP     K.    Dubois 

I    3/8 

nTum                 ContlnouB    .Samples 

140 

30 

^E^TH 

lET) 

CASING 
BLOWS 
PER   FT 

SAMPLER 

BLOWS 
PER  «  IN 

SAMPLE 
NUMBER    I 
RECOVERY 

SAMPLE 

OrPTH 

IFI) 

STRATA 

CHANCE 

(FT) 

VISUAL  CLASSIFICATION   AND   REMARKS 

0.4 

ASPHALT    PAVEMENT 

71 

R1 

n.ft 

Verv    dense    brown    slltv    nedlun    to    fine    SAND. 

33 

(12)ln 

trace    fine    eravel,    clay,    cinders. 

96 

2.0 

-Fill- 

3.5 

t 

8 

5.0 

Very    stiff   broun,    slltv   CLAY,    trace    fine   Kravel. 

lA 

S2 

17 

(  1  'i  H  n 

20 

7.0 

-MARINE    DEPOSIT- 

-      lU 

10.0 

8 

10.0 

Donse,    |rav    to    brown,    slltv   nedium    to    fine    SAND    (mottled. 

U 

S3 

bonded)    trace    clay 

20 

(14)in 

26 

12.- 

-GLACIAL    TILL- 

12 

13.0 

Dense,    erav    to   brown  medium  to    fine    sandy   SILT   (bonded). 

14 

S4 

trace    fine   Rravel. 

19 

(18)in 

20 

15.0 

-GLACIAL   TILL- 

Bottom  of   exploration    15.0    ft. 

NOTE 

Installed    2    Inch   Granite    PVC   groundwater   observation 

well    In   completed   borehole.      See   groundwater   observa- 

tion  well    report    for   Details. 

-     30       - 

WATER    LEVEL 

DATA 

SAMPLE   IDENTIFICATION 

SUMMARY 

DATE 

TIME 

ELAPSED 
TIME   (IIRI 

DEPTH   (FT)   TO: 

0         OPEN    END    ROD 
T         THIN  WALL  TUBE 
U         UNDISTURBED  SAMPLE 
5         SPLIT   SPOON 

OVERBUROE 
ROCK   COREC 
SAMPl  FS 

g   (LIN  FTI                           15.0    FT. 

BOTTOM 
OF  CASING 

BOTTOM 
OF  HOLE 

WATER 

(1  IN  FT)                           NONE 

4 

:2-30-a7 

1130 

0 

15.0 

8.5 

BORING    N 

O.      BlOl                                                    1 

i 


^ 


) 


) 


//i'lTltirV     "^LEY  »  ALOniCH,  INC. 

TEST   BORING    REPORT 

UORING   NO.         Rtn? 

PRnlFrTOlL    &    HAZARDOUS    MATERIAL    SITE    EVALUATION    PARCELS    39A   &    150    CtlARLESTOWN    NAVV    VAPJ) 

FlIF    NO.          f,Ti4ni 

CLIENT 

CICHA   CONS 
TOR        KE 

ULTINC    ENGINEERS 

SHEET    HO.     1    flF   I 

CONTRAC 

NNEDV    DRILLING 

I  nrATIOH       See    Plan 

ITEM 

CASING 

DRIVE 
SAMPLER 

CORE 
DARREL 

DRILLING  EQUIPMENT   t   PROCEDURES 

RIG   TYPE             Mnhll     Drill     Tnirk 

FIFVATInw 
IIATIIM 

nil    TVPC             USA    6    In.    00 

T^«^ 

IHS'PE    DIAMETER    (IH) 
IIAWUFR    WEtCHT       ILnl 
IIA.W1UER    EALL             (IM) 

55 

nnii  1   Miin         None 

•JTART                      30   Dec    '87 
ri»jl<;ll                        30    Dec    '87 
nnll  1  FR       K.    Kennedy 
llr.A    RFP      K.    Dubois 

1    3/8 

riTiicn                Contlnous    Samples 

140 

30 

C?riM 
|f  II 

CASING 
ni.ows 

PER    FT 

SAMPLER 

BLOWS 
PER    8  IH 

SAMPLE 
NUMBER    C 
RECOVERY 

SAMPLE 

DTPTM 

IfTl 

STRATA 

CMAHCE 

(FT) 

VISUAL    CLASSIFICATION    AND    REMARKS 

17 

SI 

0.5 

Dense   brown,    gravelly  mediun   to    fine    SAND,    little 

35 

(12)ln 

asphalt,    little    to    trace    silt. 

26 

2.0 

-FlU- 

12 

2.0 

Hedlum  dense    brown   coarse    to    fine   SAND. 

7 

82 

-FlU- 

10 

(13*1 

15 

2 

5.0 

Medlun   soft    erav   CLAY,    little    to   trace    silt. 

2 

S3 

trace    pravel. 

3 

(IThi 

-Flll- 

2 

7.0 

FIIEL    OIL   ODOR 

4 

7.0 

f. 

S4 

Stiff    black   CLAY,    trace    coarse    to    fine    sand,    eravel    and 

n 

(I2ii 

5 

9.0 

FUEL    OIL   ODOR                   -FILL- 

9.5 

2 

10.0 

Medlun  dense    dark-erav.    SILT,    little    to    trace    fine    sand, 

3 

S5 

11.0 

fine    eravel    and   clav   (BONDED) 

20 

(I5>in 

STRONG    FUEL   OIL   ODOR 

18 

12.0 

tL^RINE    DEPOSIT 

U 

13.0 

15 

S6 

Dense    dark-jrav    SILT,    little    to    trire    fine    sand,     fine 

15 

(6)ln 

eravel    and    clav,    (BONDED) 

1  *i            - 

15 

15.0 

-GLACIAL    TILL- 

Botton  of   exploration    15.0    ft. 

NOTE 

I.       Installed    2    in.    Granite   PVC    Eroundwater    observation 

well.    In    completed   borehole.       See   groundwater 

observation  well    report    for    details. 

2.      Fuel    oil    odor    encountered    from   5.0    to    12.0    ft. 

DEPTH    BELOW   EXISTING    GROUND    SURFACE 

3.      HNU    readings   of    soil    on    auRer    flight    from  5.0    to 

10.0    ft.    depth    ranced    from  40    to   50   ppm. 

-     30       - 

WATER    LEVEL  DATA 

SAMPLE   IDENTIFICATION 

SUMMARY                                   1 

DATE 

TIME 

ELAPSED 
TIME    (HRl 

DEPTH   (FT)    TO; 

0        OPEN  END   ROD 

T         THIN  WALL  TUBE 

U         UNDISTURBED   SAMPLE 

S         SPLIT   SPOON 

OVERBURDE 
ROCK    COREL 
SAMPLES 

A    ILIN   FTI                         15.0    FT. 

BOTTOM 
OF  CASING 

BOTTOM 
OF  HOLE 

WATER 

(1  IH   FT)                          NONE 

6 

i:-30-87 

1500 

0 

-- 

15.0 

6.2 

BORING    NO.       B102 

1 

i 


> 


APPENDIX  B 

Groundwater  Observation  Well  Installation  Reports 

and 
Groundwater  Monitoring  Reports 


) 


) 


i 


HALEY  &  ALORICH,   INC. 
CAMBRIDGE.  MASSACMUSCTTS 


GROUND  wate:r  cbsz^^atjon  well  report 


PROJECT:     PROPOSED    SITE    DEVELOPMENT,    PARCELS    39A   and    150 


LOCATION:    CHARLESTOWN    NAVY   YARD,    CHARLESTOWN,    MASSACHUSETTS 

CLIENT:         CYGNA    CONSULTING   ENGINEERS 

CONTRACTOR:      J.    BOYLE 

DRILLER:        G.    TAYLOR 


INSPECTOR: 


T.    M.    CORMICAN 


FILE  NO. 
WELL  NO. 


635401 


B20W 


BORING  NO.    B2 


LOCATION        See    Plan 


INSTALLATION  DATE       29   MAY    1987 


SURVEY        Boston   Navy 
DATUM  Yard   Datum 


GROUND 

ELEVATION       116.3 
7Z^ 


Cement 
0.5 


-Fill- 


-< 
U 


-6.0 


^  -TRANSITION- 


O 

z 

z 
o 


a 
z 
o 
u 


o 


-17.0 


N  ,   -GLACIAL 

5  !     TILL- 
-<  ; 

2 

3 


OTTAWA 
SAND 


Above  scale  in  feet. 


0 
0  ^ 


0 

o  o 


2 


t 


2.0    ft 


ENGTH  OF  CASING 


^][- 


5.0    ft 


SHEET 


}Bi:e««<ixaxx>s(STicKUP  a3ove»&i:o5k 

"GROUND  SURFACE  OF  XXHiUXSM.  ROAD- 
WAY BOX 

}Bi:©M«CHasx:s(STic<up  ABovey^&yiM. 

"GROUND  SURFACE  OF  RISER  PIPE. 


OF 

2           1 

0 

3 

ft. 

0. 

2 

ft. 

THICKNESS  OF  SURFACE  SEAL 


0.5     ft. 


TYPE  OF  SURFACE  SEAL 


Cement 


flNDICATE  ALL  SEAL 
[THICKNESS  AND  TYP 


S  SHOWING  DEP 
PE 


'"] 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

jex^yaamsi  depth  of  bottom  of 

CASING 

.INSIDE  DIAMETER  OF  RISER  PIPE 
_TYPE  OF  BACKFILL  AROUND  RISER 
-DIAMETER  OF  BOREHOLE 


Roadway   Box 
3/4    in. 

1-7    fr- 
2.0    in. 


Ottawa 
Sand 


3.0    in. 


-XX3E»5#«Xa»fDEPTH  OF  BOTTOM  OF  RISER  5.0    ft 


.TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
.TYPE  OF  BACKFILL  AROUND  POINT 


Machine   Slotted 
PVC    SCN 

0.01    in. 


2.0    in. 


Ottawa 
Sand 


jeiXJiSCMaHC  DEPTH  OF  BOTTOM    OF  POINT  15.0    ft. 


J&j&iWASyii  DEPTHOF  BOTTOMOF  BOREHOLE      61.4    ft 


FIGURES  REFER  TO:    EL. 


-DEPTH. 


LENGTH  OF  RISER  PIPE  (L]) 


10-2  ft. 


LENGTH  OF  POINT  (L2) 


15 
PAY 


I 

.2  ft.l 

LENGTH  J] 


i 


HaLHY  i  ALDRICH,  INC. 
CAMBRIDGE.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

nw/P;r  N'.iMRFP?-      B2    (OW) 

PI    PVATION   -^IIRTRAHFNO       116.6     ft. 

Fii  p  NO            6354-01 

PAT.p  vjn            2    of    2 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FPOM    R  Box (ft) 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

29  MAY   87 

1300 

3.5 

113.1 

Installed   Today 

TMC 

2   JUN   87 

1208 

4   days 

8.5 

108.1 

PMR 

3   JUN   87 

0712 

5   days 

8.1 

108.5 

PMR 

9   J'JN   87 

0740 

11   days 

8.6 

108.0 

PMR 

10   JUN   87 

0814 

12   days 

8.7 

107.9 

PMR 

10   JUN   87 

1555 

12    days 

8.4 

108.2 

PMR 

26   AUG   87 

1420 

89   days 

9.2 

107.4 

BDH 

14   SEPT  87 

0725 

108   days 

6.25 

110.35                   Recent   Heavy   Rain 

BDH 

31    DEC   87 

1345 

218   days 

8.9 

107.7 

HKD 

4   JAN   88 

1030 

222   days 

8.6 

108.0 

Brown,    cloudy,    odor- 
less,   no   visible 
product 

HKD 

i 

) 

k 
C 

i 


HALEY  a.  ALDRICH.   INC. 
CAMBRIDGE.  MASSACHUSETTS 


GROUND  WATE:?  OBSc^/ATlON  WELL  REPORT 


PROJECT:     PROPOSED    SITE    DEVELOPMENT,    PARCELS    39A   and    150 
LOCATION:   CHARLESTOWN   NAVY   YARD,    CHARLESTOWN,    MASSACHUSETTS 

CLIENT:         CYGNA   CONSULTING    ENGINEERS 

CONTRACTOR:      J.    BOYLE 


DRILLER:       RICHARD   JONES 
INSTALLATION  DATE  


INSPECTOR: 


P.    RICHARDS 


FILE  NO. 
WELL  NO. 


635401 


B4A-0W 


BORING  NO.      B4A 


LOCATION       See    Plan 


SHEET 


OF 


SURVEY 
DATUM 


Boston  Navy 
Yard   Datum 


GROUND 

ELEVATION  116.1 


Dense  C-M 
Sand,  little 
gravel 


u 
o 

H-      Fill 


o 

z 


o 

O 
Z 

o 
u 


o  < 

*«  1 

tU  { 

N  I 

5 [ Possible 
'S  \  in-situ 

3  organics 
=  I 13.0 

By  driller 
olive  CLAY, 
trace 

gravel,  fine 
sand 


Cement 

0.25 

Borehole 
Cuttings 
2.0 


Bentonite 
3.0 


Ottawa 
Sand 


Above  scale  in  feet 


i 


0 
0-, 


0 


w 


t 


2.0    ft. 


ENGTH  OF  CASING  L3 


][- 


5.0   ft. 


Xt>£>S}S<IXa)€OB(STiCKUP  A30VE   BELOW 
"GROUND  SURFACE  OF  CASING  OR  ROAD- 
WAY BOX 


:et>B»scMa)}XM(STicKUP  xbbxxKbelow 

"GROUND  SURFACE  OF  RISER  PIPE. 


THICKNESS  OF  SURFACE  SEAL 


TYPE  OF  SURFACE  SEAL 


flNDICATE  ALL  SEAL 

[thickness  and  TYP 


S  SHOWING  DEP 
PE 


-] 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.IXXXMITSK  DEPTH  OF  BOTTOM  OF 
CASING 

.INSIDE  DIAMETER  OF  RISER  PIPE 
_TYPE  OF  BACKFILL  AROUND  RISER 
-DIAMETER  OF  BOREHOLE 


■ieC€»5*HXaiK DEPTH  OF  BOTTOM  OF  RISER 


.TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
TYPE  OF  BACKFILL  AROUND  POINT 


0.0     ft. 


0.05     ft. 


0.25    ft. 


Cement 


Roadwav  Box 

3 

0 

in. 

2 

0 

ft. 

2 

0 

in. 

Ottawa 

Sand 

6 

0 

in. 

5 

0 

ft. 

PVC 

0 

01 

in. 

2 

0 

in. 

1 

Ottowa    Sand 


JB0Ei5fflMH»C  DEPTH  OF  BOTTOM    OF  POINT 


15    ft, 


JBt!fi4iS(MaK  DEPTH  OF  BOTTOM  OF  BOREHOLE       15    ft. 

-] 


FIGUR 


ES  REFER  TO:    EL. 


-DEPTH- 


10.0    ft. 


LENGTH  OF  RISER  PIPE  (L,) 


LENGTH  OF  POINT  (L2) 


=  15.0    ft. 


PAY  LENGTH 


) 


HaLSY  i.  ALDRICH,   INC. 
CAwSRIOGc.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

OW/P;r  NI.'MRFR-        B4A-0W 

ELEVATION  SUBTRAHEND        116.1 

fUF^^n             6354-01 

PAP.p  Nn           2    of   2 

1        DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROM  G.S.    (ft.) 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

2   JUN   87 

1215 

5.9 

110.2 

PMR 

3   JLTC   87 

0703 

1    day 

6.0 

110.1 

PMR 

q   .TITO   87 

0750 

7    days 

6.4 

109.7 

PMR 

10   JUN   87 

0819 

8   days 

6.3 

109.8 

PMR 

10   JUN   87 

1603 

8    days 

6.3 

109.8 

PMR 

26   AUG   87 

1425 

85   days 

7.3 

108.8 

BDH 

14   SEPT   87 

0750 

104   days 

5.75 

110.35 

Recent    Heavy   Rain 

BDH 

31   DEC   87 

1350 

214   days 

7.4 

108.7 

HKD 

4   JAN   87 

1037 

218    days 

7.3 

108.8 

Gray-brown,    opaque, 
odorless,    no   visible 
product 

HKD 

I 


HALEY  &  ALDRICH,  INC. 
CAMBRIOCe.  MASSACHUSCTTS 


GROUND  WATH3R  CBS£?r/AT10N  WELL  REPORT 


PROJECT:     PROPOSED    SITE    DEVELOPMENT,    PARCELS    39A    and    150 
LOCATION:   CHARLESTOWN   NAVY   YARD,    CHARLESTOWN,    MASSACHUSETTS 

CLIENT:         CYGNA   CONSULTING   ENGINEERS 

CONTRACTOR:      J.    BOYLE        

DRILLER:  


INSPECTOR: 


VARNUM 


INSTALLATION  DATE 


FILE  NO. 
WELL  NO.  _ 
BORING  NO 
LOCATION 

635401 

B6(0W) 

.  B6 

See  Plan 

SHEET 

1     OF    2 

i 

SURVEY 
DATUM 


Bostson  Navy 
Yard   Datum 


GROUND 

ELEVATION  117.1 


Cement: 
0.5 


M-F    Sandy 
Silt 


Fill 


-7.0 


1/1 

z 
o 


o 
u 


o 

l/> 


M 

< 

2 
3 
t/1 


! Yellow-Gray 
;    Silty    CLAY 


25.5 

Gray  silty 
M-F  SAND, 
gravel, 
clay 


Glacial  Till 


Ottawa 

Sand 


Above  scale  in  feet, 


0 

I 

0 
o  o 


y. 


r ^-o  ". ^  r 

LENGTH  OF  CASING  L3 


]€:t)e4JSflX5LHXJSCSTiCKUP  A30VE   BELOW 
"GROUND  SURFACE  OF  rAXKKXOK  ROAD- 
WAY BOX 


0.0     ft 


:£€©^fflaaBxx:KSTic<up  xksock'below 

"GROUND  SURFACE  OF  RISER  PIPE. 


0.2    ft. 


THICKNESS  OF  SURFACE  SEAL 


TYPE  OF  SURFACE  SEAL 

TlNDICATE  ALL  SEALS  SHOWING  DEPThI 
|_THICKNESS  AND  TYPE  J 


Cement 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 


Roadway  Box 
3.0    in. 


jei>Ey«CMB)«  DEPTH  OF  BOTTOM  OF 
CASING 

_INSIDE  DIAMETER  OF  RISER  PIPE 
_TYPE  OF  BACKFILL  AROUND  RISER 
-DIAMETER  OF  BOREHOLE 


2.0    ft. 


2.0 


Ottawa   Sand 


6.0    in. 


-jeCe45K3XSJ*f  DEPTH  OF  BOTTOM  OF  RISER 


_TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
TYPE  OF  BACKFILL  AROUND  POINT 


JBtieaSOXaHC  DEPTH  OF  BOTTOM    OF  POINT 
JBOffi^amSKDEPTHOF  BOTTOMOF  BOREHOLE       60.0    ft. 

X 


FIGURES  REFER  TO:    EL. 


J3EPTH. 


19 

.5 

ft. 

PVC 

0. 

01 

in. 

2. 

0 

Ln. 

Ottawa 

Sand 

34 

.5 

60 

.0 

ft. 

34.5' 


LENGTH  OF  RISER  PIPE  (L,) 


LENGTH  OF  POINT  (L2) 


PAY  LENGTH 


i 


HalHY  &  ALDRICH,   INC. 
CAMBRIDGE.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

0W/P2   NUMBER: 

B6(0W) 

ELEVATION  SUBTRAH 

FNH            117.1 

PMPKjn             6354-01 

PAT. P  Kjn            2    of    2                         1 

1        DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROM   TOC      (ft.) 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

3    JUN   87 

0707 

8.4 

108.7 

PMR 

10   JUN   87 

1550 

7    days 

8.4 

108.7 

PMR 

26   AUG   87 

1430 

84   davs 

8.5 

108.6 

BDH 

14    SEPT    87 

0755 

103    davs 

7.85 

109.25 

Recent    Heaw    Rain 

RDH 

31    DEC   87 

1400 

124  days 

8.7 

108.4 

HKD 

4   JAN   88 

1037 

128  days 

8.5 

108.6 

Colorless,    slightly 
doydy,    odorless,    no 

HKD         1 

■    - 

) 

/ 

\ 

! 

;  i 
< 

- 

< 

4 


HALEY  *.  ALORICH,   INC. 
CAMBRIDGE.  MASSACHUSETTS 


GROUND  WATER  OBSERVATION  WELL  REPORT 


PROJECT:   OIL   AND   HAZARDOUS   MATERIAL    SITE   EVALUATION 
LOCATION:    PARCELS    39A   AND    150,    CHARLESTOWN   NAVY   YARD 

CLIENT:       CYGNA   CONSULTING   ENGINEERS 

CONTRACTOR:       KENNEDY   DRILLING 


DRILLER:    K.    KENNEDY 
INSTALLATION  DATE  _ 


INSPECTOR;     K.  Dubois 

30  DECEMBER  1987 


FILE  NO.        6354-01 


WELL  NO.       BIOO-OW 


BORING  NO.    BlOO 


LOCATION        See   Plan 


SHEET 


OF 


SURVEY 
DATUM 


GROUND 
ELEVATION 


u 


o 

z 

z 
o 


o 
u 


o 


-< 
2 


Cement 
0.5  ft 


Borehole 
Cuttings 


)\ 


Silty  fine 
SAND  to 
clayey  SILT 
trace  coarse 
to  medium 
sand,  gravel 
and  brick 
fragments 


•FILL- 


1.8  ft. 

Bentonite 

2.4  ft. 


Filter 
Sand 


7.0  ft, 

Silty  Clay 

MARINE 
DEPOSIT 


0 

0  .« 


o  o 
o 


v 


< 
z 


r Li-iL^i  r. 

LENGTH  OF  CASING  L3   I 


4.6     ft. 


ELEVATION  OR  STICKUP  A30VE    BELOW 


"GROUND  SURFACE  OF  CASING  OR  ROAD- 
WAY BOX 

ELEVATION  OR  STICKUP  ABOVE  'BELOW 
'GROUND  SURFACE  OF  RISER  P\PT. 


THICKNESS  OF  SURFACE  SEAL 


TYPE  OF  SURFACE  SEAL 


pNDICATE  ALL  SEAL 
[thickness  and  TYP 


S  SHOWING  DEP 
PE 


-] 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.ELEVATION    DEPTH  OF  BOTTOM  OF 
CASING 

.INSIDE  DIAMETER  OF  RISER  PIPE 
_TYPE  OF  BACKFILL  AROUND  RISER 
-DIAMETER  OF  BOREHOLE 


0.1    ft. 


0.3     ft. 


0,9    ft, 


Cement 


Roadwav  Box 


3.0  in.    ' 

1.4  ft. 

2.0  in. 

Borehole 
Cuttings 
Filter^  S 

flnd 

7.5  in. 

■ELEVATIONDEPTH  OF  BOTTOM  OF  RISER 
.TYPE  OF  POINT  OR  MANUFACTURER 

.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 

.DIAMETER  OF  WELLPOINT 

.TYPE  OF  BACKFILL  AROUND  POINT 

.ELEVATION   DEPTH  OF  BOTTOM    OF  POINT 

.ELEVATION.'DEPTHOF  BOTTOMOF  BOREHOLE 


4.9  ft.     ■ 

Machine 
Slotted  PVC 

1 

0.01  in. 

2.0  in. 

Filter  Sand  ' 

14.9  ft. 

14.9  ft. 

FIGURES  REFER  TO:    EL. 


JJEPTH^ 


10.0    ft. 


14.6    ft. 


LENGTH  OF  RISER  PIPE  (Lj) 


LENGTH  OF  POINT  (L2) 


PAY  LENGTH 


i 


-A-EY  &  ALDRICH,  INC. 
Cjk«5^1DGE.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

nw?-s:iMRFR.      BIOO(OW) 

Fi  FVATiON  <;iJRTRAHFNn    Approx.     17.6 

FM  F  NO       6354-01 
PAr.F  sin     2   of   2 

N 

1           --^ 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROM   R   Box    (ft) 

ELEVATION 
OF  WATER 

REMARKS 

READ    j 
BY 

31   DEC    87 

1355 

6   hrs 

8.3 

Approx.    109.3 

HKD 

4   JA.\-    88 

1022 

18   hrs 

8.0 

Approx.    109.6 

Colorless,    slightly 
cloudy,    slight    odor, 
no   visible    product 

HKD       1 

1 

1 
1 

1 

1 

i 

1 

! 

! 

) 

1 

i 

! 

i 

! 
1 
i 

1 

! 

) 

1 
i 

'a 

^ 

i 

1 

1 

HALEY  &  ALDRICH,   INC. 
CAMBRIDGC.  MASSACHUJETTJ 


GROUND  WATZ??  0BS£=rMT10N  WELL  REPORT 


PROJECT:    OIL   AND    HAZARDOUS   MATERIAL   SITE   EVALUATION 
LOCATION:    PARCELS    39A   AND    ISO,    CHARLESTOWN   NAVY   YARD 

CLIENT:       CYGNA   CONSULTING   ENGINEERS 

CONTRACTOR:       KENNEDY   DRILLING 


DRILLER:    K.    KENNEDY 
INSTALLATION  DATE  _ 


INSPECTOR:     K.  Dubois 

30    DECEMBER   1987 


FILE  NO. 
WELL  NO. 


6354-01 


BlOl-OW 


BORING  NO.    BIQl 

LOCATION        See   Plan 


I' 


SHEET 


OF 


SURVEY 
DATUM 


GROUND 
ELEVATION 


-J 
-< 
u 

o 
o 


z 
o 


a 
z 
o 
u 


o 


■< 

3 
3 
3 


Silty 
medium  Co 


fine  SAND, 
trace  fine 
gravel,  clay 
and  cinders 


-FILL- 


3.5  ft. 

Silty  CLAY 
trace  fine 
gravel 


MARINE 
DEPOSIT 

10.0  ft. 


Silty  medium 
to  fine  SAND, 
trace  fine 
gravel  and 
clay. 
GLACIAL 
TILL 


Cement 

0.6  ft 


Borehole 
Cuttings 


2.5    ft, 

Bentonite 
3.0    ft. 


o  o 

0 


s 


r — 2.0  ft. — ^1  r 

LENGTH  OF  CASING  L3 


4.7    ft. 


ELEVATION  OR  STICKUP  A30VE    BELOW 
"GROUND  SURFACE  OF  CASING  OR  ROAD- 
WAY BOX 

ELEVATION  OR  STICKUP  ABOVE    BELOW 
'GROUND  SURFACE  OF  RISER  PIPE. 


THICKNESS  OF  SURFACE  SEAL 


TYPE  OF  SURFACE  SEAL 


flNOICATE  ALL  SEAL 

[thickness  and  TYP 


S  SHOWING  DEPTH, 
PE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.ELEVATION   DEPTH  OF  BOTTOM  OF 
CASING 

.INSIDE  DIAMETER  OF  RISER  PIPE 
_TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


0.0    ft. 


0.3     ft. 


0-6    fr. 


Cement 


Roadwav   Box 


3.0    in. 


2.0    ft. 


2.0    in. 


Borehole 
Cuttings 
FiUsr      San^ 


7.5    in. 


■ELEVATION'OEPTH  OF  BOTTOM  OF  RISER 
,TYPE  OF  POINT  OR  MANUFACTURER 

.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 

.DIAMETER  OF  WELLPOINT 

.TYPE  OF  BACKFILL  AROUND  POINT 

.ELEVATION  DEPTH  OF  BOTTOM  OF  POINT 

.ELEVATION-  DEPTHOF  BOTTOMOF  BOREHOLE 

X    1 


4.6  ft. 

Machine 
Slotted  PVC 

0.01  in. 

2.0  in. 

Filter  Sand 

14.6  ft. 

15.0  ft. 

FIGURES  REFER  TO:    EL. 


-DEPTH. 


10.0    ft. 


LENGTH  OF  RISER  PIPE  (L,) 


LENGTH  OF  POINT  (L7) 


14.7     ft 
PAY  LENGTH 


i 


HALEY  i  ALDRICH,   INC. 

Cambridge,  Massachusetts 

GROUND  WATER  MONITORING  REPORT 

nw.P7  MiiMRFR     BlOl(OW) 

Fl    FVATION   <;MRTRAHFNn  APP^'O'^-      118.3 

FH  F  NO       6354-01 

PAr.F  Kjn      2    of    2 

) 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
PPOM  R   Box    (ft) 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

r 

31   DEC   87 

1350 

4   hrs 

10.3 

Approx.    108.0 

HKD 

4  JAN   88 

1037 

24   hrs 

10.1 

Approx.    108.2 

Colorless,    slightly 
cloudy,    odorless, no 
visible    product 

HKD 

) 

\ 

X 

< 

< 
X 

HALEY  fc  ALDRICH,  INC. 
CAMBRIDCe.  MASSACHUSETTS 

GRCXJND  WATER  OBSERVATION  WELL  REPORT 

P90JFCT-   OIL   AND   HAZARDOUS   MATERIAL    SITE   EVALUATION 

FILE  NO.        6354-01 

LOCATION-    PARCELS    39A   AND    150,    CHARLESTOWN   NAVY   YARD 

WELL  NO.        B102-OW 

CLIENT:       CYGNA   CONSULTING   ENGINEERS 

BORING  NO.    B102 

CONTRACTOR:       KENNEDY   DRILLING 

LOCATION        See    Plan 

DRILLER:    K.    KENNEDY 

INSPECTOR:      K.  Dubois 

IN^TAI  1  ATinN  nATF                30    DECEMBER   1987 

SHEET          1           OF          2 

SLRVEY 

Datum 


GROUND 
E_EVATION 

CLAY, 
little  to 


I  » 


u 
o 

o 


Z 

o 


o 
u 


o 


2 
3 


trace 
medium  to 
fine  sand, 
fine  gravel, 
and  silt. 


FILL 


9.5  ft. 

Silt,  little 
to  trace  fine 
sand,  fine 
gravel  and 
clay. 
MARINE 
DEPOSIT 

11.0  ft. 


-0.8  ft, 


Borehole 
Cuttings 


-2.2  ft. 


Bentonite 
3.0  ft. 


Silt,  little 
to  trace  fine 
sand,  gravel 
and  clay 
GLACIAL 
TILL 


0 

»7 


o  o 


IV 


LENGTH  OF  CASING  L3    I 


5.0     ft. 


ELEVATION  OR  STICKUP  A30VE   SiK^M 
"GROUND  SURFACE  OF  CASING  OR  ROAD- 
WAY BOX 

ELEVATION  OR  STICKUP  ABOVE  JiJLXSyi 
'GROUND  SURFACE  OF  RISER  PIPE. 


THICKNESS  OF  SURFACE  SEAL 


TYPE  OF  SURFACE  SEAL 


flNOICATE  ALL  SEAL 

[thickness  and  TYP 


S  SHOWING  DEP 
PE 


-] 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.ELEVATION    DEPTH  OF  BOTTOM  OF 
CASING 

.INSIDE  DIAMETER  OF  RISER  PIPE 
_TYPE  OF  BACKFILL  AROUND  RISER 
-DIAMETER  OF  BOREHOLE 


-ELEVATION-DEPTH  OF  BOTTOM  OF  RISER 
_TYPE  OF  POINT  OR  MANUFACTURER 

.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 

.DIAMETER  OF  WELLPOINT 

_TYPE  OF  BACKFILL  AROUND  POINT 

ELEVATION   DEPTH  OF  BOTTOM    OF  POINT 


0.4     ft. 


0.1    ft, 


0.8    ft. 


Cement 


Roadwav  Box 


3.0 

in. 

1 

1.6 

ft. 

2.0 

in. 

Borehole 
Cuttings 

Filter^ 

iand 

7.5 

in. 

5.0    ft. 


Machine 
Slotted  PVC 

0.01    in. 

2.0    in.          1 

Filter    Sand    1 

15.0    ft. 

15.0    ft. 

_ELEVATI0N.DEPTH0FBOTTOM0F  BOREHOLE      15.0    ft 
FIGURES  REFER  TO:    El DEPTH—? — 


10.0    ft. 


LENGTH  OF  RISER  PIPE  (L,) 


LENGTH  OF  POINT  (L-, 


15.0    ft.T 
PAY  LENGTHJ 


i 


Haley  &  ALDRICH,  INC. 
CamSRIOGE.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

nw.PJ  v,„,MRPP.     B102(0W) 

Fl   FVATION   '^IIRTRAHFNn      ApprOX.      117 

FH  F  Kjn     6354-01 
PAT.F  vjn       2    of    2 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
PROM    R  Box    (ft) 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

31    DEC    87 

1340 

l.O   hr 

3.9 

Approx.    113.1 

HKD 

4   JAJC    88 

1033 

72   hrs 

3.8 

CoJLoriess. slightly 
,.-    .         cloudy,    slight    odor, 
Approx.     113.2         no   visible    Broduct 

HKD 

X 

< 

■ 

1 

TDMN 

Owrlestown 

PROJECT  NAME 

Navy  Yard  8u 

Lldinq 

# 

39 

PROJECT  N0._ 

-71741 

• 

•MitT 

-LOCATION 
HOUE  MO.  . 


.OF 


THTT 


UNC  »  STA. 
OFFMT  


GROUNOWATEB   OBSEnVATION* 

M    9.5    ft.  ifttf    Q_  Hourt 

kt     ft.  thtr    Hourt 


Tvp« 
Six*  1.0. 
H«mm«r  Wt. 
Hwnmar  Fill 


CASING 


3- 


SAMPI.ER       CORE  lAR. 
SS 


1  3/8 


300 


lao 


•  IT 


-2A- 


-20S 


SURFACE  ELEV. 
DATE  START:  _ 
DATE  FINISH 


1/3/87 


1/3/87 


BORING  FOREMAN     W.    «;nii7a 
INSPECTOR ^"^'^ 


LOCATION  OF  BORING: 


Clung 
Slows 

S«mol« 

□•ptfit 

From  -  To 

Tvp« 
of 

SimpI* 

BU3wipot6" 
on  S«mcl«r 

Stma 

Oaotit 

FMd  Idwnmatiofl  of  SolL 

RattMrtu  llnd.  color,  torn  of  <NMh  Msttr, 

mmi  in  rodi.  McJ 

SAMPLE 

P«f 

From                                      To 

No. 

Ptn 

R«c. 

foot 

0-6 

6-  12 

12-  18 

18-24 

ElM. 

1          0-2 

SS 

3 

1 

1 

6 

5.0' 

Hoist-loose  sand  &  gravel  rill 
■    with  brick  and  sane  silt. 

I 

74 

17        ' 

1 

j           ?-4 

«;<; 

17 

7 

1 

A 

5 

— ?4. 

9     i 

■i 

1 

!, 

1            ''-7 

q<; 

1A 

n 

o 

■^ 

9.5- 

fill  -  stiff  clay  and  sand  and 
gravel 

3 

'"I 

10 

1, 

1 

10-12 

SS 

2 

2 

5 

6 

22' 

Hard  yello*  clay 
Stiff  yellOB  aay 

4 

74 

7n 

1 

1           20-22 

SS 

5 

6 

9 

10 

fi 

?A 

77      . 

End  of  Boring  at  22' 

• 

I 

1 

1                                   1 

BLOW    COUNTS    FOR    CLAY                                         BLOW    COONTS    FOR    GRANULAR    MATERIAL 
<     2    Very     Soft                9-15     Stiff                                          <     4     Very    Loose          31-50    Dense 
2-4     Soft                           16-30    Very    StifJ                         5-10    Looie                            >     50     Very    Dense 
5-8     .Medium                         >     30     Hard                                         11-30     Medium 

Proportion  used:    trace  =0-10^   little  =  10  -  20^   some  "  20  -  351   and  »  35  "  50? 


^"■■"■^ 

T0> 
fRC 
PRC 

,K,y.    .    Charlestown 

IHlfT        -  1                     OF             2 

I  ."^cJI&J^  1 

LOCATION 

3JECT  NAME     Navv     VarO 

BuildirC    39 

MQLB  NO-             TR-i 

\L^'^'Z^^^^ 

3JECT  NO.                    71241 

LINI  A  STA. 

OPWtT 

'BRIGGS 

*      *    • 

» ^ . 

, 

■      • 

CROunvOWATER  OBSERVATION! 

CASINO 
Tvp« 

SAMPLER        COMEIAR. 

ss 

sur 

DAI 
DAI 
BOF 

INSl 

ICAPf  Fl  FV 

rr^TAPT.    January    10,     199? 

Atfl,S      ft.                »fttr     2A Houfl 

SiJi  1.0.                        3"    • 

1     3/8 

rFFiNiSH         January     12.     1?»7 

Himirw  Wt.                 26 

30"         BIT 

IIMnFCIRFMAN        w         <;  n  ll  7  a 

At                »t-                »ft»r                    Hour! 

Himmar  Fill 

►Frrnp                   None 

LOCATION  OF  BORING: 

1 

Casing 
Blowl 

S<mpl« 

D»pth» 

From  •  To 

Tvp« 

of 
SampI* 

Blowt  POT  6" 

on  S«mpl«r      ^ 

Strata 
Otptti 

Fl««d  Idamlfloitlen  of  SoM. 

Ramarki  (Itwl.  color,  kMi  of  woh  mattr. 

Mmi  In  rode.  Me.) 

SAMPLE     •- 

p«r 

From                                    To 

No. 

Ptn 

Ric.    1 

foot 

0.8 

8-  12 

12-  18 

18-24 

El*«. 

1           0-7.0 

1 

2 

22 

43 

8.5' 
9.5' 

Moist,    very    dense,    Drown    fine 
sand    and    yellow    clay    and 
gravel.      Trace    of   brick, 
concrete 

Moist,    very    dense,    brown 
fine    to   medium    sand    and 
gravel.      Little    inorganic 
silt    trace    of   brick, 
concrete. 

Moist,    very    stiff    yellow 
and   gray    clay.      Some    grave 

Trace    of    fine    sand. 
Probably    Peat 

No    recovery.    Probably 
pushing   on    cobble    yellow 
brown    wash    12.5    to    15.0' 

Moist,    hard,    yellow    clay. 

Moist,    stiff    yellow    and    gray 

clav  . 

1 

24' 

.3"   1 

1 

1 

1 

1 

1 

2-3.0 

3.5 

53 

120/0 

' 

2 

12 

i,         \ 

1 

1 

1 

1 

1 

1         ^,.7 

U 

10 

12 

12 

1 

^'1 

-T 

\ 

1 

1 

t 

1 

1 

DARK 

1 

G  n  A  Y 

1 

10-12 

17 

29 

36 

40 

i 

^U|      „■■ 

1 

■ 

1 

1 

1 

1 

1 

-  =-1  7 

10 

13 

16 

17 

5 

24  1    z: 

1 

1 

1 

1 

I 

1 

1 

\ 

1 

1 

1 

1 

ro-22 

ti 

5 

6 

a 

^ 

2-1    :- 

BLOW    COUNTS    FOR  CLAY 

<     2     Very     Soft  9-15  Stiff 

2-4     Soft  16-30  Very    Stifl 

5-8     Med  1  um >     30  Hard 


BLOW    CODNTS    FOR    GRANULAR    MATERIAL 

<     4    Very    Loose  31-50    Dense 

5-10    Loose  >    50    Very    Dense 

11-30    Mediom 


Proportion    used: 


trace   »  0   -    10?      little 


10 


20^      some  -   20   -   35%      and   =   35   -    505 


i 


fU^yi^l 

TO> 
PRC 

MN             -     Charlestown 

•MIIT                  ^ 

LOCATION 

MOU  NO.   TR-a 

OF                  '     ■ 

I^^^Sri 

-^^^^^^^^ 

DJECTNO.                                  71741-' 

UNt  A  STA. 

1  ^^B^HHB^^^I^^^^ 

opraiT 

'  BRIGGS 

, : : : : _: — a 

CROUNOWATEB   OBSEBVATIONJ 

CASING              SAMPLfR-       COKE  EAR. 
TvP« 

SUF 
OA- 
0A1 
BOF 

tN« 

ItArF  Ft  FV 

-- 

rF START:  January 

10.19fi7 

At                ft-                afttf                    Hourt 

Sl»  1.0. 

FF  FiMi.<a<    January 

«ING  FOREMAN  _W__ 

12,     1987 

Himmw  Wt.                                                                              ilT 

"iouza 

At                tX-                ifttr                    Hourt 

H*mm«r  Fall 

PFrTnR                    None 

LOCATION  OF  BORING: 


Blowi 

Simpl* 

0*otN 

From  •  To 

Tvp« 

of 
Stmpli 

Biow.o«6" 
on  Ssmplar 

-    • 

Srma 

Changi 

0«(Xti 

FMd  {(tomtflcstlon  of  Soil. 

Ranwtt  (ind.  color,  loM  of  «<M^  watar. 

Hirwi  In  rock,  McJ 

SAMPLE 

P«T 

From                                   To 

No. 

P«n 

R.C. 

foot 

0-6 

6-  12 

13-  18 

18-34 

El«v. 

1      25-27 

15 

22 

19 

15 

.      25' 

Moist,    hara,    gray   clay.    ■ 
Little    gravel.    Trace    fine 
sand.    Appears    to   be    till. 

Moist,    hard    gray    clay. 
Some    gravel    trace    fine    sand 

Moist,    hard    gray    clay. 
Some    gravel.    Little    fine 
sand. 

Moist,    hard    gray    clay. 
Some    gravel.    Trace    of    fine 
sand. 

Moist,    hard    gray    clay. 
Some    gravel,    fine    sand. 

Moist,    hard   gray   clay. 
Some   gravel,    fine   sand. 

Bottom   of   Boring    at    52' 

Install  Observatixxi  WeU 
1  1/2"    PVC 
10*  Riser 
10"  Screen 
I  Curt  Box 

7  ■ 

24 

12 

1 

1 

1 

1 

30-32 

13 

17 

23 

32 

S 

2a 

i  - 

1 

, 

1 

1          33-35 

13 

24 

70 

40 

9 

14 

12 

1 

1 

1 

)            1 

iiQ-h2 

19 

16 

23 

21 

-TT 

itt 

-- 

1 

I 

1 

1 

!              /,  =  _/,  7 

17 

7L 

?fl 

■  h 

11 

2^ 

i; 

1 

1 

50-52 

105 

55 

59 

.8 

12 

24 

1 

1 

1 

1 

1 

1 

1 

1 

<                                   \ 

1 

1 

1 

1 

1 

BLOW    COONTS    FOR    CLAY 
<     2     Very     Soft                9-15     Stiff 
2-4     Soft                            16-30    Very     Stift 
S  -8     Med  I  um >     30    Htrd 


BLOW  COUNTS    FOR    GRANULAR    MATERIAL 

<     4  Very    Loose  31-50    Dense 

5-10  Looie  >    50    Very    Dense 

11-30  Mediom 


Proportion    used: 


trace   »   0 


10^      1 i ttle   =    10    -    20% 


some  -   20   -   35%      and   -   35   "    50? 


r 


^  ^^■■■■■^^ 

TOV 

vN          Char 

les town 

•MEET       1 

OF         9 

■  .^LkAk.   I 

LOCATION 
MOLE  NO.  _ 
UNE  *  STA. 

1j^-^^— 1 

\  icr-r  liiAUF 

Navy    /ard 

Builrfina    39 

TB-5 

J^  -'^'""'^^••'i^ 

71241 

- 

(Hh^^^^^^^ 

PflC 

)JECT  NO. 

'BRIGGS 

1 __^.^.^— 

GBOUNOWATER   OBSEBVATIONl 

[ 

Tvp. 
Sif  1.0. 
Mimm«r  Wt. 
Himm«f  Fill 

CASING 

SAM^LfH       COREIAH. 

ss 

SUfl^ACE'ELEV. 

DA 
OA 

re  START:    _ 

lannary     n        loa? 

Ai8  .  5     fr.               after      2^        Hourt 

■5" 

t    3  /  a  " 

rE  FINISH 

January    U,     198" 
N           W.    Souza 

300 

30" 

BORING  FOREMA 

At-              ft.                •'I*'                  Hourt 

24  " 

INS 

pprrnp 

Mon^ 

' 

BLOn    CODNTS    FOR  CLAY 

<     :     Very    Soft  9-15  Stiff 

2-4     Soft  16-30  Very    Stiff 

5-8     .Medium >     30  Hard 


BLOW  COONTS    FOR    GRANDLAR    MATERIAL 

<     4  V«ry    Loose  31-50    Dense 

5-10  Loose  >    50    Very    Dense 

11-30  Medina 


LOCATION  OF  BORING: 

S«mo(« 
B  ov«                  „      " 

TvO« 
of 

Sampit 

Blowtp«6" 
on  Sjmol«r 

From                                      To 

Strvta 

Chanta 

D«ptt« 

PMd  idwnKloitlofl  at  Soil. 

RhtwIu  (htet.  oo«or,  kMi  of  wMti  «<«t»f. 

iiiTi  in  rodi.  McJ 

SAMPLE 

°                           Dwtht 

r^                   From -To 
foot 

No. 

Ptn 

i 

0.6 

6-  12 

12-  18 

18-24 

ElM. 

Rte.     1 

0-2    0 

7 

h 

ii 

3 

?.0' 

Moist,    loose,    brown    fine    san 
Little   clay,    inorganic      silt 
Little    fine    gravel. 

Wet,   loose  to  very  dense,  browi 
fine  sand.  Little  clay,   inorganic 
silt.     Some  gravel  trace  of  brick. 

Het,  mediuii  dense,  brown  fine  to 
coarse  sand  and  fine  to  coarse 
gravel.     tr4ace  of  clay,  inorgainc 
silt,  brick. 

1 

■    Moist,  hard,  yellow  clay  trace  of 
wood. 

Moist,  hard,     yellow  clay 
Moist,  very  stiff,  yellow  clay. 

L_l_ 

_2-t. 

1 

! 

1 

1 

2-3.5 

3 

4 

75 

2 

18"!    8"      J 

, 

1 

1 

1 

5-7 

1 

14         13 

14 

10 

3 

24 

10 

1 

■* 

\    " 

/ 

■" 

riraw  yasi 

10.0 

10-12 

9 

21 

25 

33 

4 

24 

24 

15-17 

9 

10 

15 

16 

5 

!4 

24 

1 

1 

t 

; 

1 



1            20-22             1 

6 

7 

12 

13 

6 

24 

|24 

Proportion    used 


trace 


10^   little  -  10  -  20%   some  -  20  -  35%   and  -  35  "  50? 


i 


rnvwN           Charlesto*! 

PROJECT  NAME 

Navy 

Yard  Bu 

Lldinq 

#39 

PROJECT  NO. 

71241 

•MEET__2___ 

LOCATION    

MOL£  NO.        TR- 

UNE  •  8TA.    

OF  WET   


.Of 


CROOMOWATER   OBSERVATIONS 


At 


•  fitr 


•  fttf 


Houn 


Houri 


CASING 


SAMPLER        COREtAR. 


Tvp« 
Siz*  1.0. 
H*mm«r  Wt. 
Hammer  Ftll 


■  IT 


SURFACE  ELEV. 
DATE  START:  _ 
DATE  FINISH 


BORING  FOREMAN  . 
INSPECTOR  


LOCATION  OF  BORING: 

^♦'"«                    S.mp.. 

eio«v»  1          „    *! 

TvO» 

o« 

S*mpl« 

Blowt  cm  6" 
on  Simpi*! 

From                                      To 

Str»t« 

CllM>«t 

OaCKh 

Fl«4d  liMntifleatlen  of  S«ll. 

RwTwIit  (Ind.  ootor.  loa  of  »>■«  watar. 

— ni  In  rock.  McJ 

SAMPLE 

O«oth» 

l^                   From -To 
toot 

No. 

Ptn 

0-6 

6-  12 

12-  18 

18-24 

El«>. 

R«c 

27.5 

- 

Moist,  stiff,  gray  clay  spoon  tip 
contained  clay;,  trace  of  gravel 

1 

1 

1 

, 

25-27 

3 

5 

7 

n 

7 

24  1       24 

1 

1 

1 

Moist,  very  dense,  gray  fine  sand 
and  clay.     Sane  gravel  appears  to 
be  till. 

Moist,  very  dense,  gray  fine  sand 
and  clay.    Some  gravel. 

Bottrii  of  Boring     37' 

Well  and  Curt  box  installed 

1  1/2-  solid  riser  30- -20' 
1  1/2"  ««11  screen    20 '-5' 
1  1/2    Soild  riser  5-0.5* 

, 

1 

1 

i 

i 

" 

1 

i 

1           1 

30-31 

51 

110 

8 

12    1     7 

1 

1 

H                4 

t 

1 

1 

1 

1 

i 

1 

, 35-37 

29 

31 

34 

39 

~T"j     24  1      12' 

1 

1 

1 

1 

1 

1 

1 

1 

t 

i 

■'■■-■»■'                            '                     - 

1 

1 

1 

1 

1 

BLOff    CODNTS    FOR    CLAY 
<     2     Very    Soft  9-15     Stiff 

2-4     Soft  16-30    Very    Stifl 

5-8     Medium  >     30     Hard 


BLOW    COONTS    FOR  GRANULAR    MATERIAL 

<    4    Very    Looie  31-50    Dense 

5-10    Looio  >     50     Very    Dense 

11-30    Medina 


P  ro; or  t  i  on    used  : 


trace 


\0%      little   =    10   -    20%      some  -   20   -   35%      and   =■    35   "    50^ 


^ 


APPENDIX  B 

Observation  Well  Installation 
and  Monitoring  Report 


( 


HALEY  4  ALORICH,  INC. 
CikuaRIDCe.  MASSACHUSETTS 


GRCUND  WATc:R  CBSE51VAT30N  WELL  REPORT 


PROJECT:     PROPOSED   SITE   DEVELOPMENT,    PARCELS   39A  and    150 
LOCATION:   CHARLESTOWN   NAVY   YARD,    CHARLESTOWN,    MASSACHUSETTS 

CLIENT:         CYGNA   CONSULTING   ENGINEERS 

CONTRACTOR:      J.    BOYLE 

DRILLER:        G.    TAYLOR 


INSPECTOR: 


T.    M.    CORMICAN 


FILE  NO. 
WELL  NO. 


635401 


B20W 


BORING  NO.    32 
LOCATION 


See    Plan 


INSTALLATION  DATE       29   MAY    1987 


SHEET 


OF 


SURVEY 
DATUM 


Boston  Navy 
Yard   Datum 


GROUND 
ELEVATION 


116.3 


y/4^A 


Cement 
0.5 


■Fill- 


-6.0 


O  I 


rTRANSITION- 


O 
X 


o 
u 


lU 


-17.0 


;:j  I      -GLACIAL 

K  I  TILL- 

"<  I 
2 


OTTAWA 
SAND 


Above    scale    in    feet. 


r 


0 


o  e 

o 


V 


2.0    ft, 


NGTH  OF  CASING 


dr- 


5.0    ft. 


JEXJCaWOXHlOOfiCSTiCKUP  A30VE»ecO9C 
■GROUND  SURFACE  OF£}iXH«XM  ROAD- 
WAY BOX 

JHJBMffiMEXXfflCSTiCKUP  ABOVE^SSWJW 
"GROUND  SURFACE  OF  RISER  PIPE. 


0.3    ft, 


0.2    ft, 


_THICKNESS  OF  SURFACE  SEAL 

TYPE  OF  SURFACE  SEAL 

pNOICATE  ALL  SEALS  SHOWING  DEPThI 
|_THICKNESS  AND  TYPE  J 


0.5     ft. 


Cement 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

jsxixykxxaai  depth  of  bottom  of 
"casing 

.inside  diameter  of  riser  pipe 

_TYPE  of  backfill  AROUND  RISER 
.DIAMETER  OF  borehole 


Roadway  Box  I 
3/4  in. 


T-7  fr. 


2.0  in. 


Ottawa 
Sand 


3.0  in. 


-iBCeBKSXaKDEPTH  OF  BOTTOM  OF  RISER 


5.0    ft. 


,TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE  OR  SIZE  Of  OPENINGS 
.DIAMETER  OF  WELLPOINT 
TYPE  OF  BACKFILL  AROUND  POINT 


Machine   Slotted 
PVC   SCN 


JBOBaffiMaJK  DEPTH  OF  BOTTOM    OF  POINT 


0. 

01 

in.       ! 

2. 

0 

in. 

Ottawa 
Sand 

15 

.0 

ft. 

61 

.4 

ft. 

:eCB»KMBMCDEPTHOF  BOTTOMOF  BOREHOLE      61.4    ft 

H_X_1 


FIGU 


RES  REFER  TO:    EL. 


J3EPTV 


LENGTH  OF  RISER  PIPE  (L)) 


10-2     ft. 


LENGTH  OF  POINT  (L2) 


15.2     ft. 
PAY  LENGTH 


HALEY  ai  ALDRICH.  INC. 
CAMBRIDGE.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

lnw/P3  s/i:uBPR-       B2    (OW) 

1 

Pii  p  ND             6354-01 

ELEVATION  SUBTRAh 

^FNn                                1 

PAr.p  ^n           2    of    2 

DATE 

TIME 

ELAPSED  DEPTH  OF  WATER 
TIME        PROM    R   Box 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

29   MAY   87 

1300 

3.5 

113.1 

Installed   Today 

TMC 

2    JUN   87 

1208 

4    days 

8.5 

108.1 

PMR 

3   JUN   87 

0712 

5    days 

8.1 

108.5 

PMR 

9   JUN   87 

0740 

11    days 

8.6 

108.0 

PMR 

10   JUN   87 

0814 

12    davs 

8.7 

107.9 

PMR 

10   JUN   87 

1555 

12    davs 

8.4 

108.2 

PMR 

26   AUG   87 

1420 

89   days 

9.2 

107.4 

BDH 

14    SEPT   87 

0725 

108   days 

6.25 

110.35 

Recent   Heavy   Rain 

BDH 

• 

1 
1 

1 

HALEY  &  ALORICH.  IHC. 
CJLMBRIOCe.  MASIACHUSCTTS 


GROUND  WATc:R  OBSE^ATION  WELL  REPORT 


PROJECT:     PROPOSED   SITE   DEVELOPMENT,    PARCELS    39A   and    150 
LOCATION:   CHARLESTOWN   NAVY   YARD,    CHARLESTOWN,    MASSACHUSETTS 
CLIENT:         CYGNA   CONSULTING   ENGINEERS 


CONTRACTOR: 


BOYLE 


DRILLER:       RICHARD  JONES 
INSTALLATION  DATE  


INSPECTOR: 


RICHARDS 


FILE  NO. 
WELL  NO. 


635401 


B4A-0W 


BORING  NO.      B4A 


LOCATION        Sfift    Plan 


SHEET 


SURVEY 

DATUM 


Boston  Navy 
Yard  Datum 


GROUND 

ELEVATION  116.1 


u 

o 


z 
o 


o 
u 


o 


Dense  C-M 
Sand,  little 
gravel 


Fill 


Possible 
in-situ 

organics 
— 13.0 

By  driller 

olive  CLAY, 

trace 

gravel,  fine 

sand 


Cement 
0.25 


Borehole 
Cuttings 
2.0 


Bentonite 
3.0 


Ottawa 
Sand 


Above  scale  in  feet 


I  LENGTH  OF  CASING  L3 


0 

?7 


o  o 


\y 


XJtJB4}®ffltHX)OSCSTlCKUP  A30VE   BELOW 
"GROUND  SURFACE  OF  CASING  OR  ROAD- 
WAY BOX 


}Bc:s»aa5UBMX}KSTicKUP  xucxxXbelow 

"GROUND  SURFACE  OF  RISER  PIPE. 


THICKNESS  OF  SURFACE  SEAL 


TYPE  OF  SURFACE  SEAL 


pNOICATE  ALL  SEAL 
^THICKNESS  AND  TYP 


S  SHOWING  OEP 
PE 


-] 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 


JtXXXXJDfflX  DEPTH  OF  BOTTOM  OF 
CASING 

.INSIDE  DIAMETER  OF  RISER  PIPE 
_TYPE  OF  BACKFILL  AROUND  RISER 
-DIAMETER  OF  BOREHOLE 


TEtJEKdXSUif DEPTH  OF  BOTTOM  OF  RISER 


.TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
TYPE  OF  BACKFILL  AROUND  POINT 


J6GB4iffiDlHi«  DEPTH  OF  BOTTOM    OF  POINT 


OF 


0.0    ft. 


0.05    ft. 


0.25    ft, 


Cement 


Roadwa 

V  Box 

3.0 

in. 

2.0 

ft. 

2.0 

in. 

Ottawa 

Sand 

6.0 

in. 

5.0  ft. 

PVC 

0.01  in. 

2.0  in. 

Ottowa  Sand 

15  ft. 

15  ft. 

jeCfiaaOJtJaJK  DEPTH  OF  BOTTOM  OF  BOREHOLE       15    ft. 

_DEPTH ^ 


FIGU 


RES  REFER  TO:    EL. 


5.0    ft. 


10.0    ft. 


LENGTH  OF  RISER  PIPE  (Lj) 


LENGTH  OF  POINT  (Lj) 


15.0     ft. 
PAY  LENGT- 


Haley  &  ALDRICH,  INC. 
CAMBRiDGE.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

nw/P^  wiiMflPP.       B4A-0W 

FLEVATION  MIBTRAHFND         116.1 

FILEND               6354-01 
PAGE  ND               2     of     2 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROM  G.S.    (ft.) 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

2   JL^-    87 

1215 

5.9 

110.2 

PMR 

3    JUS   87 

0703 

1   day 

6.0 

UO.l 

PMR 

q   iiA-  fi7 

07-50 

7    days 

6.4 

109.7 

PMR 

10   JUN   87 

0819 

8   davs 

6.3 

109.8 

PMR 

10   JUN    87 

1603 

8    days 

6.3 

109.8 

PMR 

26   AUG   87 

1425 

85    days 

7.3 

108.8 

BDH 

14   SEPT   87 

0750 

104   days 

5.75 

110.35 

Recent   Heavy   Rain 

BDH 

' 

HALEY  li  ALORICH,  INC. 
CAMBRtOCe.  MASSACHUSETTS 


GROJND  watej?  cbse^at:cn  well  report 


PROJECT:     PROPOSED   SITE   DEVELOPMENT,    PARCELS    39A  and   150 
LOCATION:   CHARLESTOWN   NAVY   YARD,    CHARLESTOWN.    MASSACHUSETTS 
CLIENT:         CYGNA   CONSULTING   ENGINEERS 


CONTRACTOR: 
DRILLER:  


J.    BOYLE 


INSPECTOR: 


R.    VARNUM 


INSTALLATION  DATE 


FILE  NO. 
WELL  NO. 


635401 


B6(0W) 


BORING  NO.     B6 
LOCATION 


See    Plan 


SHEET 


OF 


SURVEY 
DATUM 


GROUND 
ELEVATION 


Bostson  Navy 
Yard   Datum 


117.1 


■77:5^: 


M-F   Sandy 
Silt 


Cement 
0.5 


Fill 


-7.0 


UJ 


^  ^  Yellow-Gray 
JJ  j    Silty   CLAY 

O  I 


o 
z 

z 
o 


o 
u 


o 


111 


I 


— 25.5 
5  j  Gray  silty 
M-F  SAND, 
gravel , 
clay 


Glacial  Till 


Ottawa 
Sand 


Above  scale  in  feet, 


r 


0 
0,, 


o  e 


V 


I : I  r     2.0  ft.    ]  r 

<     I    I  LENGTH  OF  CASING  L3 


XJOBiSSaXfiJOOBCSTlCKUP  A30VE   BELOW 
"GROUND  SURFACE  OF  rXXKKXfiUl  ROAD- 
WAY BOX 

}eOE«iffiElBMXfflCSTICKUP  «raOK'BELOW 
"GROUND  SURFACE  OF  RISER  PIPE. 


THICKNESS  OF  SURFACE  SEAL 


TYPE  OF  SURFACE  SEAL 


[INDICATE  ALL  SEAL 
THICKNESS  AND  TYP 


S  SHOWING  OEP 
PE 


-] 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 


mysiXiovsiXL  depth  of  bottom  of 

CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
_TYPE  OF  BACKFILL  AROUND  RISER 
-DIAMETER  OF  BOREHOLE 


-jeCEMMXOHf DEPTH  OF  BOTTOM  OF  RISER 


_TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
TYPE  OF  BACKFILL  AROUND  POINT 


J£C€5iffiMaMC  DEPTH  OF  BOTTOM   OF  POINT 


0.0    ft, 


0.2    ft. 


Cement 


Roa 

dwav  Box  ' 

3 

.0 

in.    ' 

2 

.0 

ft. 

2 

.0 

in. 

Ottowa 

Sand 

6 

.0 

in. 

19.5    ft. 


PVC 

0.01 

in. 

2.0 

Ln. 

Ottawa 

Sand 

34.5 

60.0 

ft. 

;e5t:e«iamJBJKDEPTH0F  BOTTOM  OF  BOREHOLE       60.0    ft. 

—DEPTH     X 


[' 


FIGURES  REFER  TO:    EL. 


34.5' 


LENGTH  OF  RISER  PIPE  (L]) 


LENGTH  OF  POINT  (Lj) 


PAY  LENGTH 


Hal£Y  &  ALDRICH,   INC. 
CAmBRIOCH.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

nw/os  wMMBPP-       B6(0W) 

FI   PVATinN   "illHTRAHFNn            117.1 

Fii  F  ND            6354-01 

PAr.F  ND           2   of    2 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
PPOM  TOC      (ft.) 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

3    JO   87 

0707 

8.4 

108.7 

PMR 

10   JO   87 

1550 

7    days 

8.4 

108.7 

PMR 

26   AUG   87 

1430 

84   davs 

8.5 

108.6 

BDH 

14    SEPT   87 

0755 

103   davs 

7.85 

109.25 

Recent    Heaw    R;iin 

RDH 

__^— ^^ 

' 

• 

■■ 

1 

1 

APPENDIX   C 
Test   Pit   Logs 


TEST  PIT  REPORT 


/fH^      Haley      6l 

m        V"-3^^       »       Con^umna  Coxcchntcal 


A  I  d  r  1  c  h.   Inc. 


TEST  PIT  NO.  xPl 


OIL  AiND  HAZARDOUS  MATERIAL  SITE  EVALUATION 
PROJECT:  PARCELS  39A  AND  150 

CHARLESTOWN  NAVY  YARD,  CHARLESTOWN,  MASSACHUSETTS 
CUENT:    CYGNA  CONSULTING  ENGINEERS 

CCNTKACTOR:    J.  MARCHESE  &  SONS.  INC. 

EQUIPMENT  USED:  CASE  68  OK  BACKHOE  Ml    3/8  CU.  YD.  BUCKET 


RLE  NO.         635^^01 

LOCATION:  See    Plan 

ELEVATION: 

EXPLORATION  DATE:    31     Dec 
HiAREP:       K.     DUBOIS 

'37 

SCAJ 

IN 
FE— 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


EAST 


DESCaiPTlON  OF  MATERIALS 


WEST 


REMARKS 


SI 


6.7 
7.1 

S2 


-10  — 


-12^ 


TO 


0.0 


6.7 
7.1 


10.0 


Green  to  brown,  gravelly  silc,  frequent 
brick,  concrete,  cinders,  occassional 
granite  blocks . 


-FILL- 


Wooden  Plank  floor 


Gray  to  brovm  clayey  silt  (mottled) 


Bottom  of  exploration  10.0  ft. 


GROUNDWATER 


APPROXIMATE  PIT  DIMENSIONS 


SUMMARY 


DATE 


31   Dec  87 


TIME' 


0810 


DEPTH  FT. 


4.2 


14.0   ,      4.0    ,    10.0    - 

(U  |W)  (0) 


.i6i)_Ca  Fl 


8"  to  18"  DIAM: 


No. 


BOULDERS 

Z. =  Vol. 

=  Vol 


.  Cu.  Ft. 
Cu.  Ft. 


DEPTH. 

JAR  SAMPLES _J 

BAG  SAMPLES  _ 

GROUNDWATER. 


10.0    ft. 


none 


4.2    ft. 


rc-^  ni-r  urN  Tt-f-t  t 


TEST  PIT  REPORT 


if        \J^^M       %        Con\ulnn 


cy      6:      Aidrich.      Inc. 

«  Concchntcii  Engjncm.  Ccokwtn  and  H«]ro«rotoB4it 


TEST  PIT  NO.   TP2 


OIL   AMD    HAZARDOUS    ;-lATERlAL    SITE    EVALUATION 
PROJECT:    PARCELS    39A   AND    150 

CHARLESTOWN   NAVY   YARD,    CHARLESTOWN,    MASSACHUSETTS 
CLIENT:        CYGNA   CONSULTING    ENGINEERS 

CONTRACTOR:  J.    MARCHESS   &    SONS,    INC. 

EQUIPMENT  USED:    CASE    68    OK    BACXHOE   W/    3/8    CU.    YD.    BUCKET 


F1LENO._635AOI 


incATiONr  See    Plan 

ELEVATION: 

EXPLORATION  DATE:    31     Dec 
H&AREP-       K.     DUBOIS 

'87 

SCALE 
IN 

FEET 


STRATA 
CHANGE 


SAMPLE  I  S^il^ 
NUM8ER     °EP^g 


DESCRIPTION  OF  MATERIALS 


REMARKS 


-  2  - 


-  4  — 


-  6  - 


-10- 


-12- 


4.1 


SI 


S2 


0.0 


TO 


4.1 


5.0 


TO 


10.5 


Brown  fine  sandy  silt  to  silty  fine  sand, 
trace  gravel,  brick,  wood,  cinders. 

-Fill- 


Gray  silty  clay  to  clayey  silt 


Bottom  of  exploration 


10.5  ft, 


GROUNDWATER 


APPROXIMATE  PIT  DIMENSIONS 


SUMMARY 


DATE 


TIME'  DEPTH  FT. 


15.0 
(U 


3.2 


(W) 


10.5. 

(0) 


.  504j0r„  F. 


8'  to  18"  DIAM: 


No. 


BOULDERS 
_I =  Vol.. 


.  Cu.  Ft. 

Til    Ft 


npPTH       10.5    ft. 


JAR  SAMPLES  _ 
BAG  SAMPLES. 


GROUNDWATER. 


TPO 


TEST  PIT  REPORT 


Haley      C5i      Aldrich,      Inc. 

Cv»Hcchn<ai  Eniuncen.  Gcok>«j*ii  jnd  Hvdn>«co*nm»it 


TEST  PIT  NO.  TP3 


OIL  AND  HAZARDOUS  MATERIAL  SITE  EVALUATION 
PROJECT:  PARCELS  39A  AND  L50 

CHARLESTOWN  NAVY  YARD,  CHARLESTOWN,  MASSACHUSETTS 


CLIENT:    CYGNA  CONSULTING  ENGINEERS 

CONTRACTOR:     J.  MARCHESE  &  SONS,  INC. 

EQUIPMENT  USED:  CASE  68  OK  BACKHOE  W/  3/8  CU. 

YD. 

3UCKET 

RLENO._635Ml 


LOCATION: 


See    Plan 


ELEVATION: ^_^ 

EXPLORATION  DATE:    31     Dec     '  3" 
H  4  A  REP:        K.      DUBOIS 


SCALE 
IN 

FEET 


STHATA     SAMPLE 
CHANGE   NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


-  2  -   2.0 


-4-1 


-  6  - 


-10- 


-12- 


Sl 


S2 


0.0 


TO 


5.0 


TO 


8.0 


Brown  fine  sandy  silt,  little  gravel,  wood, 
railroad  ties,  trace  brick. 
-FILL- 


Green  to  brown  silty  clay  to  clayey  silt, 
little  to  trace  gravel. 


Bottom  of  exploration  11.0  ft. 


Ambient  HNU  reading 
of  30  ppm,  strong 
Fuel  Oil  odor. 

Ambient  HNU  reading 
of  300-500  ppm, 
strong  Fuel  oil  odor. 
Fuel  oil  visible  as 
droplets  on  S02 


GHOUNDWATEH 


APPROXIMATE  PIT  DIMENSIONS 


SUMMARY 


DATE 


TIME' 


DEPTH  FT. 


17.0 


4.1 

(W) 


11.0 

(0) 


766J.. 


11.0    ft. 


8"  to  18"  DIAM:      No.. 
Ovor  ifl"  DIAM-      No. 


BOULDERS 

j: =.  Vol. 

=  Vol 


.  Cu.  Ft. 
.  Cu.  R. 


DEPTH. 

JAR  SAMPLES L 

BAG  SAMPLES  _2_ 
GROUNDWATER 


:CT  D)x  Ktr\ 


tpT 


TEST  PIT  REPORT 


AQA 


Haley      ii      A    I    d    r    i    c    h.      Inc. 

Cnn\ulnn8  C*.TH«nn»cal  Enionecn.  G«>io«im  jnd  Hv<in>«ct)irHD»(» 


TEST  PIT  NO.      TP4 


OIL   AND    HAZARDOUS    MATERIAL    SITE    £VALUATION 
PROJECT-    PARCELS    39A  AND    150 

CHARLESTOWN   NAVY   YARD,    CHARLESTOWN,    MASSACHUSETTS 
CLIENT:        CYGNA   CONSULTING   ENGINEERS 


CONTHACTOR:. 


J.    MARCHESS   &    SONS.    INC. 


EQUIPMENT  ii?^Fn-    CASK    68    OK   BACKHOE   W/    3/8    CU.    YD.    BUCKET 


FiiPNn       635-^01 


LOCATION 


.  See   Plan 


ELEVATION: 

EXPLORATION  DATE:    31     Dec     '  3  7 
HAAREP-        K.      DUBOIS 


^'^t^    \  STRATA 


FEET 


CHANGE 


SAMPLE  I  ^,*^^ 
NUMBER     °E^£ 


DESCRIPTION  OF  MATERIALS 


REMARKS 


1.6 


-  2  - 


-  4  — 


6  - 


8  -, 


10- 


-12 


Brown  fine  sandy  silt,  Crace  gravel,  wood 
and  brick 

-FILL 


Refusal  on  concrete  slab  1.6  ft. 


GROUNDWATER 


APPROXIMATE  PIT  DIMENSIONS 


SUMMARY 


DATE 


TIME 


DEPTH  FT. 


17.0     ,    11.5 


1.6  . 


.31 Z  8  cu.  Fi 


(W) 


(0) 


8"tol8"DIAM:     No. 


BOULDERS 

" =  Vol., 


.  Cu.  Ft. 


DEPTH. 

JAR  SAMPLES 

BAG  SAMPLES  _ 
GROUNDWATER. 


1.6     ft. 


TEST  PIT  REPORT 


/f^Zy\      Haley      6l      A    1    d    r    i    c    h, 

W       ^~^^^M      ^       C<)n\ulnn«  Coticchnicai  Enainccn.  Ccotoviiii  and  H' 


1    n    c. 

H  vtj  fT>«  CO  loom 


TEST  PIT  NO.    TP5 


OIL   AiND    HAZARDOUS    MATERIAL    SITE    cVALUAIION 
PROJECT:    PARCELS    39A  AWD    150 

CHARLESTOWN   NAVY   YARD,    CHARLEST0V7N,    MASSACHUSETTS 
CLIENT:        CYGNA   CONSULTING   ENGINEERS 

CONTRACTOR:  J.    MARCHESS   &   SONS.    INC. 

EQUIPMENT  USED:   CASE    68    OK   BACKHOE   W/    3/8    CU.    YD.    BUCKET 


RLE  NO.        635^01. 

LOCATION:  See   Plan 

ELEVATION: 

EXPLORATION  DATE:    3 1     Dec 
HiAHEP:       K.     DUBOIS 

■87 

SCALE 

IN 
FcE" 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATEHIALS 


REMARKS 


-2-1 


-  4 


-  6 


-  8  - 


10- 


-12- 


4.0 
4.3 


SI 


S2 


0.0 


TO 


4.0 
4.3 


TO 


12.0 


Gray  to  brown  silt,  little  fine  sand,  trace 
clay,  gravel,  wood,  wire. 
-FILL- 


Wood  floor 


Green  to  gray  silty  clay,  trace  gravel. 


Bottom  of  exploration  12.0  Ft. 


GROUNDWATEH 


DATE 


31   Dec   87 


TIME 


0945 


DEPTH  FT. 


4.0 


APPROXIMATE  PIT  DIMENSIONS 


Peculiar  brine  like 
odor 


16.0 

(U 


7.0 


12.0  - 


(W) 


(0) 


Ji44.c>.a 


-OC     iCTTTQ    ( 


8"  to  18"  DIAM:     No.. 
Ovpr18"0IAM:      No. 


BOULDEHS 

-       =  Vol 
_"       =  Vol 


.  Cu.  R. 

Cu.  R. 


SUMMARY 


DEPTH. 

JAR  SAMPLES. 

BAG  SAMPLES. 


12    Ft. 


0 


GROUNDWATER      ^-0    ^^  . 


Tcrc-r  oiT  y\n\  TTD '^ 


TEST  PIT  REPORT 


/(9A 


Haley      A:      A    I    d    r    i    c    h.      Inc. 

Convuinnt  Couctnntcji  Enoncm.  Ccoirxaiit  jnd  Hvdrovroooitt 


TEST  PIT  NO. 


TP6 


OIL  AND  HAZARDOUS  MATERIAL  SITE  tVALUAtlON 
PROJECT:  PARCELS  39A  AND  150 

CHARLESTOWN  NAVY  YARD,  CHARLESTOWN,  MASSACHUSETTS 


CLIENT:    CYGNA  CONSULTING  ENGINEERS 

CONTRACTOR:     J.  MARCHESS  &  SONS.  INC. 

EQUIPMENT  USED:  CASE  68  OK  BACKHOE  W/  3/8  CU. 

TO. 

BUCKET 

RLE  NO.         635'^QI. 


LOCATION:  See    Plan 


ELEVATION: 

EXPLORATION  DATE:    31     Dec     '  87 
H  4  A  REP:        K.      DUBOIS 


^^^'-^      STRATA  I  SAMPLE 

'_       CHANGE   NUMBER 

FE=; 


6  — 


-  8  — 


10  — 


-12- 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


SI 


0.0 

TO 

1.5 


GROUNDWATER 


DATE 


TIME' 


Brown  medium  to  fine  sand,  frequent  con- 
crete slab  fragments  and  brick 

-FILL- 


Refusal  on  concrete  slab  fragments  1.5  ft, 


DEPTH  FT. 


APPROXIMATE  PIT  DIMENSIONS 


10-0    «        8.0  .       1.5  - .i2Q_cu.F,. 

(U  (W)  (O)  2 


BOULDERS 

8"  to  18"  DIAM:     No.  __!__  =  Vol. 


.Cu.  R. 


SUMMARY 


1.5    ft. 


DEPTH. 

JAR  SAMPLES L 

BAG  SAMPLES      Q 

GROUNDWATER 


TEST  PIT  REPORT 


A^X 


H    a    1    s    y      ic      A    1    d    r    1    c    h.      Inc. 

Coniuinnt  Concthntcjl  Enajncm.  Geokooiti  itxi  Hvxjrrxcoiodu 


TEST  PIT  N0.TP7 


) 


OIL  AND  HAZARDOUS  MATERIAL  SITE  EVALUATION 
PROJECT:  PARCELS  39A  AND  150 

CHARLESTOWN  NAVY  YARD,  CHARLESTOWN,  MASSACHUSETTS 


CUENT:         CYGNA    CONSULTING   ENGINEERS 

CONTRACTOR:           J.    MARCHESE    &    SONS,     INC. 

EQUIPMENT  USED:    CASE    68    OK   BACKHOE   W/    3/8    CU. 

YD. 

BUCKET 

^"C^    1  STRATA  I  SAMPLE  |  ^^^^  I 

_±_       CHANGE   NUMBER  I  xf^l?- 
t-c^.      I  I  I  RANGE   I 


niFNO       ^SS-iOl. 

LOCATION:    ^66     Plan 

ELEVATION: 

EXPLORATION  DATE:    31     Dec 
HAAREP:        K.      DUBOIS 

'37 

DESCRIPTION  OF  MATERIALS 


REMARKS 


-  2 


I  -  =  _ 


-10- 


-12- 


Sl 


0.0 


TO 


4.0 


Brown  coarse  to  fine  sandy  gravel,  frequent 
concrete  slab  fragments,  bricks,  wood,  and 
pipe. 

-FILL- 


Refusal  on  possible  foundation  wall  4.0  ft 


GROUNDWATER 


APPROXIMATE  PIT  DIMENSIONS 


SUMMARY 


DATE 


TIME' 


DEPTH  FT. 


8.0 


(U 


4.0 

(W) 


4.0 

(0) 


128 


.Cu.  R. 


BOULDERS 
8"  to  18' DIAM:      No.         "         =  Vol. 


.  Cu.  R. 


DEPTH        4  . 0 

ft. 

JAR  SAMPLES 

1 

BAG  SAMPLES 

0 

GROUNDWATER 

- 

TEST  PIT  REPORT 


A^A 


Haley      Sc      Aldrich,      Inc. 

Con^uinna  Cvtucchnicai  Enojnccm.  Gcoitxoin  and  Hvdro«eoio«ii« 


TEST  PIT  NO.  TP8 


) 


OIL  AWD  HAZARDOUS  ;'1ATERIAL  SITE  EVALUATION 
PROJECT:  PARCELS  39A  AND  150 

GHARLESTOWN  NAVY  YARD,  CHARLESTOWN,  MASSACHUSETTS 
CLI ENT:    CYGNA  CONSULTING  ENGINEERS 

CONTHACTOR:     J.  MARCHESS  &  SONS,  INC. 

EQUIPMENT  USED:  CASE  68  OK  BACKHOE  W/  3/8  CU .  YD.  BUCKET 


Fii  =  No.     eBs-ioi 

.oTATinN.  See    Plan 

ELEVATION: 

EXPLORATION  DATE:    31     Dec 
H4AREP:        K.     DUBOIS 

'37 

SCALH 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 

I  DEPTH 

RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


-  2  — 


—  0  — 


-10 


-12- 


0.0 


SI 


TO 


5.5 


Dark-brown   silt,    trace    fine    sand,    clay, 
frequent   concrete   blocks,    granite   blocks, 
pipe,    and  brick. 


•FILL- 


Refusal  on  foundation  wall  5.5  ft, 


GROUNDWATEFl 

APPROXIMATE  PIT  DIMENSIONS 

SUMMARY 

OATE 

TIME' 

DEPTH  FT. 

13.0      ,        5.0.     5.5     .                  J57.5C.R 

nppTH           5.5    f  t . 

lU                        (Wl                      (0)                        2 

lAH  SAMPi  P''           ^ 

BOULDEHS 
8"  to  18- DIAM:      No.          "        =  Vol.                 "               Cu.  R. 

0,,o,  ,0"  ni4M-       Mn             "          =  Vol                      ~                   Cu.  R. 

R/^r;  SAMPI  F'' 

GROLINnWATHB 

--    — 

-rcex  OCT  Kin       TP8 

) 


APPENDIX  D 
Chemical  Test  Results 


Erco  Laboratory  Enseco  Incorporated 

RECEIVED 

JAN  2  7  1988 


January  22,  1988 


Ms.  Anne  Zoel ler 
Haley  &  Aldrich,  Inc. 
58  Charles  Street 
Cambridge,  MA  02141 

Dear  Anne: 

Enclosed  are  the  analytical  results  for  ten  soil  samples  we  received  on 
December  31,  1987,  under  Job  No.  635401  (Erco  Project  No.  7622-6369). 

If  you  have  any  questions  about  the  data,  please  do  not  hesitate  to 
contact  me. 

Sincerely, 


'^■X,  le).tt 


A.  Dallas  Wait,  Ph.D. 

Vice  President 

Director  of  Program  Management 

ADWrkk 
End. 


205  Alexvife  Brook  Parkway 
Cambridge,  Massachusetts  02138 
617/661-3111   FacsimUe:  617/354-5258 


PETROLEUM  HYDROCARBON  ANALYSIS  BY  IR 
EPA  Method  418.1 


Client  Name:  Haley  &  Aldrich.  Inc.  (Job  No.  635401) 


Client  ID:  TPl-Sl 


Laboratory  ID:  6369-05 


Matrix:  Solid Sampled:  12/30/87 

Authorized:  12/31/87 Prepared:  01/04/88 


Parameter  Result  Units 

Petroleum  hydrocarbon 250  yg/g  (dry  wt)  40 


Received: 

12/31/87 

Analyzed: 

01/13/88 

Reporting 
Limit 

Solid  content  =  87% 


Reported  by ^/O Approved  by     MSP 


'*:  Enseco 


HYDROCARBON  FINGERPRINTING 

U.S.  COAST  GUARD  OIL  SPILL  IDENTIFICATION  SYSTEM 

MARINE  ORGANICS  LABORATORY 


CI  lent  Name: 

Halev  &  Aldrich 

,  Inc.  (Job  No.  63540 

.) 

Matrix: 

Solid 

Authorized: 
Concentration  Units: 

12/31/87 
uq/q  (ppm) 

Sampled:  12/30/87 
Prepared:  01/05/88 

Received:  12/31/87 
Analyzed:  01/19/87 

Enseco     Client 
ID        ID 

Total 
Petroleum 
Hydro- 
carbons 

Reporting 
Limits  for 
Individual 
Hydrocarbons 

Reporting 
Limits  for 
Total        % 
Product      Solids 

6369-07     TP3-S2  350  0.4  10  88 


Qualitative  Identification:  This  sample  has  GC/FID  characteristics  that  are 
similar  to  a  mixture  of  gasoline  and  highly  weathered  Fuel  Oil  No.  2. 


All  samples  are  corrected  for  Method  Blank. 

Minimum  reporting  limit  for  individual  hydrocarbons  =  0.2  yg/g  (dry  wt). 
Minimum  reporting  limit  for  total  products  =  5.0  yg/g  (dry  wt). 
Internal  standard  recovery  =  119%. 

Reported  by    jy>m Approved  by    A  V"^ 


EP 

TOXICITY  METALS 

iL 

V   Client  Ne 

ime: 
ID: 
ID: 

•ix: 

Haley  &  Aldri 

ich,  Inc 

.  (Job  No.  635401) 

'    Client 

B100-S2 

Laboratory 

6369-01 

Matr 

Solid 

Sampled:  12/30/87 

Received: 

12/31/87 

Authorized: 

12/31/87 

Prepared:  01/12/88 

Analyzed: 

01/20/88 

Regulated 

Result  in 

Reporting 

Limit  in 

Analytical 

Parameter 

Leachate 
ND 

Units 
tng/L 

Limit 

Leachate 
5 

Method 

Arsenic 

0.25 

7060/200.7 

Barium 

ND 

mg/L 

2.0 

100 

7080/200.7 

Cadmium 

ND 

mg/L 

0.05 

1 

7130/200.7 

Chromium 

ND 

mg/L 

0.2 

5 

7190/200.7 

Lead 

ND 

mg/L 

0.25 

5 

7420/200.7 

Mercury 

ND 

mg/L 

0.001 

0.2 

7470 

Selenium 

ND 

mg/L 

0.02 

1 

7740 

Silver 

ND 

mg/L 

0.025 

5 

7760/200.7 

iEnseco 


! 


ND  =  Not  detected. 


Reported  by 


IJL. 


Approved  by 


^i2^ 


■  iuiseco 

EP 

TOXICITY  METALS 

.   Client  Nc 
}        Client 

ime: 
ID: 
ID: 

•ix: 

Haley  &  Aldr^ 

ch,  Inc 

.  (Job  No.  635401) 

TPl-Sl 

Laboratory 
Matr 

6369-05 

Solid 

Sampled:  12/30/87 

Received: 

12/31/87 

Authorized: 

12/31/87 

Prepared:  01/12/88 

Analyzed: 

01/20/88 

Regulated 

Result  in 

Reporting 

Limit  in 

Analytical 

Parameter 
Arsenic 

Leachate 
ND 

Units 
mg/L 

Limit 

Leachate 
5 

Method 

0.25 

7060/200.7 

Barium 

ND 

mg/L 

2.0 

100 

7080/200.7 

Cadmium 

NO 

mg/L 

0.05 

1 

7130/200.7 

Chromium 

ND 

mg/L 

0.2 

5 

7190/200.7 

Lead 

ND 

mg/L 

0.25 

5 

7420/200.7 

Mercury 

ND 

mg/L 

0.001 

0.2 

7470 

Selenium 

ND 

mg/L 

0.02 

1 

7740 

Silver 

ND 

mg/L 

0.025 

5 

7760/200.7 

ND  =  Not  detected. 


Reported  by 


I 


m^ 


Approved  by 


^ 


cL^ 


"lEnseco 


^ 


Client  Name: 


EP  TOXICITY  METALS 
Haley  &  Aldrich.  Inc.  (Job  No.  635401) 


Client 

ID: 

ID: 

'ix: 

TP2-S1 

Laboratory 

6369-03 

Matr 

Solid 

Sampled: 

12/30/87 

Received: 

12/31/87 

Authorized: 

12/31/87 

Prepared:  _ 

01/12/88 

Analyzed: 

01/20/88 

Regulated 

Result  in 

Reporti 

ng 

Limit  in 

Analytical 

Parameter 

Leachate 
NO 

Units 
mg/L 

Limit 

Leachate 
5 

Method 

Arsenic 

0.25 

7060/200.7 

Bariur. 

ND 

mg/L 

2.0 

100 

7080/200.7 

Cadmiurn 

ND 

mg/L 

0.05 

1 

7130/200.7 

Chromium 

ND 

mg/L 

0.2 

5 

7190/200.7 

Lead 

ND 

mg/L 

0.25 

5 

7420/200.7 

Mercury 

ND 

mg/L 

0.001 

0.2 

7470 

Selenium 

ND 

mg/L 

0.02 

1 

7740 

Silver 

ND 

mg/L 

0.025 

5 

7760/200.7 

^ 


ND  =  Not  detected. 


^ 


Reported  by 


Kk 


Approved  by   '^QC- 


EP 

TOXICITY  METALS 

^H 

V  Clier.t  N2 

ime: 

ID: 

ID: 

•ix: 

Haley  &  Aldrich,  Inc 

.  fJob  No.  635401) 

/    Client 

TP3-S1 

Laboratory 

6369-06 

Matr 

Solid 

Sampled:  12/30/87 

Received: 

12/31/87 

Authorized: 

12/31/87 

Prepared:  01/12/88 

Analyzed: 

01/20/88 

Regulated 

Result  in 

Reporting 

Limit  in 

Analytical 

Parameter 

Leachate 
ND 

Units 
mg/L 

Limit 

Leachate 
5 

Method 

Arsenic 

0.25 

7060/200.7 

Barium 

ND 

mg/L 

2.0 

100 

7080/200.7 

Cadmium 

ND 

mg/L 

0.05 

1 

7130/200.7 

Chromi'jm 

ND 

mg/L 

0.2 

5 

7190/200.7 

Lead 

ND 

mg/L 

0.25 

5 

7420/200.7 

Mercury 

ND 

mg/L 

0.001 

0.2 

7470 

Selenium 

ND 

mg/L 

0.02 

1 

7740 

Silver 

ND 

mg/L 

0.025 

5 

7760/200.7 

"  Enseco 


^ 


NO  =  Not  detected. 


^ 


Reported  by 


m^ 


Approved  by 


iOL. 


\>sj, 


Enseco 


PRIORITY  POLLUTANT  ORGANOCHLORINE  PESTICIDES/PCBs 
EPA  Method  8080 


Client  Name: 

Haley  &  Aldrich, 

Inc. 

(Job  No. 

635401) 

Client  ID: 

B100-S2 

Laboratory  ID: 

6369-01 

Matrix: 

Solid 

Sampled: 

12/30/87 

Received:  12/31/87 

Authorized: 

12/31/87 

Prepared: 

01/07/88 

Analyzed:  01/20/88 

Reporting 

ParaiTieter 

Result 
NO 

Un 

yg/kg 

its 

[dry 

wt; 

Limit 

alpha-BHC 

16 

beta-BHC 

ND 

yg/kg 

(dry 

wt] 

1             16 

delta-BHC 

ND 

pg/kg 

(dry 

wt; 

16 

gamma-BHC  (Lindane) 

ND 

yg/kg 

(dry 

wt; 

16 

Heptachlor 

ND 

yg/kg 

(dry 

wt; 

16 

Aldrin 

ND 

yg/kg 

(dry 

wt; 

16 

Heptachlor  epoxide 

ND 

yg/kg 

(dry 

wt; 

16 

Endosulfan  I 

ND 

yg/kg 

[dry 

wt] 

16 

Dieldrin 

ND 

yg/kg 

[dry 

wt] 

32 

4.4'-DDE 

ND 

yg/kg 

[dry 

wt] 

32 

Endrin 

ND 

yg/kg 

'dry 

wt' 

32 

Endosulfan  II 

ND 

yg/kg 

.dry 

wt] 

32 

4,4'-DDD 

ND 

yg/kg  ( 

.dry 

wt' 

32 

Endosulfan  sulfate 

ND 

yg/kg  ( 

dry 

wt] 

32 

4,4'-DDT 

ND 

yg/kg  ( 

dry 

wt] 

32 

Endrin  aldehyde 

ND 

yg/kg  ( 

dry 

wt' 

32 

Methoxychlor 

ND 

yg/kg  ( 

dry 

wt; 

160 

Chlordane 

ND 

yg/kg  ( 

dry 

wt] 

160 

Toxaphene 

ND 

yg/kg  < 

dry 

wt) 

320 

Aroclor-1016 

ND 

yg/kg  > 

dry 

wt) 

160 

Aroclor-1221 

ND 

yg/kg  i 

dry 

wt) 

160 

Aroclor-1232 

ND 

yg/kg  ( 

dry 

wt; 

160 

Aroclor-1242 

ND 

yg/kg  ( 

dry 

wt) 

160 

Aroclor-1248 

ND 

yg/kg  i 

dry 

wt) 

160 

Aroclor-1254 

ND 

yg/kg  i 

dry 

wt) 

160 

Aroclor-1260 

ND 

yg/kg  ( 

dry 

wt) 

160 

Solid  content  =  91% 


ND  =  Not  detected. 


Reported  by 


^Jitf 


Approved  by 


^ 


^ 


Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


-  Enseco 


PRIORITY  POLLUTANT  ORGANOCHLORINE  PESTICIDES/PCBs 

EPA  Method  8080 

Haley  &  Aldrich.  Inc.  (Job  No.  635401) 

TPl-Sl 

6369-05     


Solid 


12/31/87 


Sampled:  12/30/87    Received:  12/31/87 
Prepared:  01/07/88    Analyzed:  01/20/88 


) 


Parameter 

alpha-BHC 

beta-BHC 

delta-BHC 

gamna-BHC  (Lindane) 

Heptachlor 

Aldrin 

Heptachlor  epoxide 

Endosulfan  I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan  II 

4,4'-DDD 

Endosulfan  sulfate 

4,4'-DDT 

Endrin  aldehyde 

Methoxychlor 

Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 


Result 

ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 


Units 


yg/kg 

'dry  wt) 

yg/kg 

dry  wt) 

yg/kg 

[dry  wt) 

pg/kg 

;dry  wt) 

yg/kg 

(dry  wt) 

yg/kg 

[dry  wt) 

yg/kg 

[dry  wt) 

yg/kg 

'dry  wt) 

yg/kg 

'dry  wt) 

yg/kg 

[dry  wt) 

yg/kg 

;dry  wt) 

yg/kg 

dry  wt) 

yg/kg 

dry  wt) 

yg/kg 

dry  wt) 

yg/kg 

[dry  wt) 

yg/kg 

dry  wt) 

yg/kg 

[dry  wt) 

vg/kg 

[dry  wt) 

yg/kg 

[dry  wt) 

yg/kg 

[dry  wt) 

yg/kg  ( 

'dry  wt) 

yg/kg  ( 

dry  wt) 

yg/kg  ( 

dry  wt) 

yg/kg  i 

dry  wt) 

yg/kg  ( 

dry  wt) 

yg/kg  ( 

dry  wt) 

Reporting 
Limit 

16 

16 

16 

16 

16 

16 

16 

16 

32 

32 

32 

32 

32 

32 

32 

32 
160 
160 
320 
160 
160 
160 
160 
160 
160 
160 


Solid  content  =  90% 


ND  =  Not  detected. 


) 


Reported  by   /^^^ 


Approved  by 


Si> 


f 


) 


Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


"  Enseco 


PRIORITY  POLLUTANT  ORGANOCHLORINE  PESTICIDES/PCBs 

EPA  Method  8080 

Haley  &  Aldrich,  Inc.  (Job  No.  635401) 

TP2-S1 

6369-03         


Solid 


12/31/87 


Sampled:  12/30/87     Received:  12/31/87 
Prepared:  01/07/88    Analyzed:  01/20/88 


Parameter 

alpha-3HC 

beta-BHC 

delta-3HC 

gamr.a-3HC  (Lindane) 

Heptachlor 

Aldrin 

Heptachlor  epoxide 

Endcsulfan  I 

Dieldrin 

4,4'-DDE 

Endrin 

Endcsulfan  II 

4,4'-DDD 

Endosulfan  sulfate 

4,4'-DDT 

Endrin  aldehyde 

Methoxychlor 

Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 


Result 


Units 


ND 

yg/kg 

NO 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

NO 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

ND 

yg/kg 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

(dry 

wt) 

Reporting 
Limit 

16 

16 

16 

16 

16 

16 

16 

16 

32 

32 

32 

32 

32 

32 

32 

32 
160 
160 
320 
160 
160 
160 
160 
160 
160 
160 


Solid  content  =  84% 


ND  =  Not  detected. 


Reported  by        M^^ 


Approved  by      Si^ 


i 


WE:    h6a/5  (R)P:  (1/22)  04 


) 


Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


'  Enseco 


PRIORITY  POLLUTANT  ORGANOCHLORINE  PESTICIDES/PCBs 

EPA  Method  8080 

Haley  &  Aldrich,  Inc.  (Job  No.  635401) 

TP3-S1 

6369-06 


Solid 


12/31/87 


Sampled:  12/30/87    Received:  12/31/87 
Prepared:  01/07/88    Analyzed:  01/20/88 


Parameter 

alpha-BHC 

beta-BHC 

delta-BHC 

gamra-BHC  (Lindane) 

Heptachlor 

Aldrin 

Heptachlor  epoxide 

Endosulfan  I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan  II 

4,4*-DD0 

Endosulfan  sulfate 

4,4'-DDT 

Endrin  aldehyde 

Methoxychlor 

Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 


Result 

ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 


Units 


yg/kg 

yg/kg 

pg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 

yg/kg 

yg/kg 
yg/kg 

yg/kg 
yg/kg 
yg/kg 

yg/kg 

yg/kg 

yg/kg 

yg/kg 
yg/kg 

yg/kg 

yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 


(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 
(dry  wt) 


Solid  content  =  88% 


ND  =  Not  detected. 


Reporting 
Limit 

320 
320 
320 
320 
320 
320 
320 
320 
640 
640 
640 
640 
640 
640 
640 
640 

3,200 

3,200 

6,400 

3,200 

3,200 

3,200 

3,200 

3,200 

3,200 

3,200 


I 


Reported  by    Mtf" 


Approved  by  B^ 


NAME:    hia/10   (R)P:    (1/25)   02 


'^Enseco 


CLIENT 

SAV.PLE  RECEIVED 

ANALYSIS  COMPLETED 

RESULTS  IN 

REPORTED  BY 

CHECKED  BY 


Halev  &  Aldrich,  Inc.  (. 

lob  No. 

655401) 

12/31/87 

01/25/88 

yq/q  (ppm)  dry  wt* 

V/.K  l^O 

£0 

INORGANIC  ANALYSIS 


SOLID 


-  Data  Report 


Erco  ID 


Client  ID 


Chloride 


Sol  ids, 
Total  (%) 


pHt 


6369-04 

TP2- 

S2 

2,220 

86.0 

7.4 

6369-09 

BlOl 

-S3 

682 

90.5 

7.6 

6369-10 

TP5- 

S2 

<62 

80.8 

6.4 

Erco  Blank 

<5.0** 

NA 

5.6 

Laboratory 
Control 

Spike 

105% 

NA 

NA 

Laboratory 
Control 

Spike  Dup. 

997. 

NA 

NA 

Method  Used: 


325.2 


160.3 


9045 


If  customer  has  any  questions  regarding  analysis,  refer  to  sample  in  question  by  its 
Erco  ID#. 


*Unless  otherwise  indicated. 
tSoil  pH  measured  in  water. 
**Results  in  mg/L. 
NA  =  Not  applicable. 


Erco  Laborator\'  Enscco  Incorporated 


*^Enseco 


January  25,  1988 


Mr.  Keith  Dubois 
Haley  &  Aldrich,  Inc. 
Pine  Tree  Place  360-8 
Rente  101 
Bedford,  NH  03102 

Dear  Keith: 

Enclosed  are  the  analytical  results  for  five  water  samples  we  received 
on  January  4,  1988,  under  Job  No.  635401  (Erco  Project  No.  7622-6374). 

If  you  have  any  questions  about  the  data,  please  do  not  hesitate  to 
contact  me. 

Sincerely, 


^  Wit 


A.  Dallas  Wait,  Ph.D. 

Vice  President 

Director  of  Program  Management 

ADW:kk 
End. 


205  Alewife  Brook  Parkway 
Cambridge,  Massachusetts  02138 
617/661-5111    Facsimile:  bl7'}3A-525S 


■-  / 


> 


Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


i'Enseco 


HAZARDOUS  SUBSTANCE  LIST  (HSL) 
SEMIVOLATILE  ORGANICS 

EPA  Method  625/HSL  List 

Haley  &  Aldrich,  Inc.  (Job  No.  635401) 


B4-0W 


6374-05 


Aqueous 


01/04/88 


Sampled:  01/04/88    Received:  01/04/88 
Prepared:  01/05/88    Analyzed:  01/18/88 


Parameter 


Result 


) 


Phenol 

ND 

bis(2-Chloroethyl) ether 

ND 

2-Chlorophenol 

ND 

1,3-Dichlorobenzene 

ND 

1,4-Dichlorobenzene 

ND 

Benzyl  alcohol 

ND 

1,2-Dichlorobenzene 

ND 

2-Methylphenol 

ND 

bis(2-Chloroi sop  ropy 1 ) ether 

ND 

4-Methylphenol 

ND 

N-Nitroso-di-n-p ropy 1  amine 

ND 

Hexachloroethane 

ND 

Nitrobenzene 

NO 

Isophorone 

ND 

2-Nitrophenol 

ND 

2,4-Dimethylphenol 

ND 

Benzoic  acid 

ND 

bis(2-Chloroethoxy)methane 

ND 

2,4-Dichlorophenol 

ND 

1,2,4-Trichlorobenzene 

ND 

Naphthalene 

ND 

4-Chloroaniline 

ND 

Hexachlorobutadiene 

ND 

4-Chloro-3-methyl phenol 

ND 

2-Methylnaphthalene 

ND 

Hexachlorocyclopentadiene 

ND 

2,4,6-Tr1chlorophenol 

ND 

2,4,5-Trlchlorophenol 

NO 

2-Chloronaphthalene 

NO 

2-Nitroaniline 

ND 

Dimethyl  phthalate 

ND 

Acenaphthylene 

ND 

3-Nitroan11ine 

ND 

Acenaphthene 

ND 

Units 

yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 


^ 


(continued  on  following  page) 


Reporting 
Limit 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 
100 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 
100 

20 
100 

20 

20 
100 

20 


ND  =  Not  detected. 


AME:    H&A/3    (R)P:    (1/19)   06 


—  '^Enseco 


Cl lent  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


HAZARDOUS  SUBSTANCE  LIST  (HSL) 
SEMI  VOLATILE  ORGANICS  (CONT.) 

EPA  Method  625/HSL  List 

Haley  &  Aldrich.  Inc.  (Job  No.  635401) 


B4-0W 


6374-05 


Aqueous 


01/04/88 


Sampled: 
Prepared: 


01/04/88 
01/05/88 


Received: 
Analyzed: 


01/04/88 
01/18/88 


Paran-eter 


Result 


2,4-Dinitrophenol 

ND 

4-N1trophenol 

ND 

Dibenzofuran 

ND 

2,4-Dinitrotoluene 

ND 

2,6-Dinitrotoluene 

ND 

Diethyl  phthalate 

ND 

4-Chlorophenyl  phenyl  ether 

ND 

Fluorene 

ND 

4-Nitroaniline 

ND 

4,6-Dinitro-2-methyl phenol 

ND 

N-Nitrosodi phenyl  amine 

ND 

4-Bromophenyl  phenyl  ether 

ND 

Hexachlorobenzene 

ND 

Pentachlorophenol 

ND 

Phenanthrene 

ND 

Anthracene 

ND 

Di-n-butyl  phthalate 

ND 

Fluoranthene 

ND 

Pyrene 

ND 

Butyl  benzyl  phthalate 

ND 

3,3 '-Dichlorobenzi dine 

ND 

Benzo(a)anthracene 

ND 

bis(2-Ethylhexyl)phthalate 

ND 

Chrysene 

ND 

Di-n-octyl  phthalate 

ND 

Benzo(b)fluoranthene 

ND 

Benzo(k)fluoranthene 

ND 

Benzo(a)pyrene 

ND 

Indeno(l, 2, 3-c,d)  pyrene 

ND 

Diben20(a,h)anthracene 

ND 

Benzo(g,h,i)perylene 

ND 

Units 

pg/L 
yg/L 

yg/L 

yg/L 

yg/L 
yg/L 

yg/L 
yg/L 
yg/L 

yg/L 

yg/L 

yg/L 

yg/L 
yg/L 

yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 


Reporting 
Limit 

100 
100 

20 

20 

20 

20 

20 

20 
100 
100 

20 

20 

20 
100 

20 

20 

20 

20 

20 

20 

40 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 


ND  =  Not  detected. 


Reported  by  flf|l 


Approved  by  Ib/u 


Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


"^'Enseco 


HAZARDOUS  SUBSTANCE  LIST  (HSL) 
SEMIVOLATILE  ORGANICS 

EPA  Method  625/HSL  List 


Haley  &  Aldrich, 

Inc. 

(Job  No. 

635401) 

BIOO-OW 

6374-01 

Aqueous 


01/04/88 


Sampled:  01/04/88    Received:  01/04/88 
Prepared:  01/05/88    Analyzed:  01/18/88 


Parameter 


Result 


Phenol 

ND 

bis(2-Chloroethyl ) ether 

ND 

2-Chlorophenol 

ND 

1,3-Dichlorobenzene 

NO 

1,4-Dichlorobenzene 

NO 

Benzyl  alcohol 

NO 

1,2-Dichlorobenzene 

NO 

2-Methylphenol 

NO 

bis(2-Chloroisopropyl ) ether 

NO 

4-Methylphenol 

NO 

N-Nitroso-di-n-p ropy! amine 

ND 

Hexachloroethane 

NO 

Nitrobenzene 

NO 

Isophorone 

NO 

2-Nitrophenol 

NO 

2,4-Dimethylphenol 

NO 

Benzoic  acid 

NO 

bi5(2-Chloroethoxy)methane 

NO 

2,4-Dichlorophenol 

ND 

1,2,4-Trichlorobenzene 

ND 

Naphthalene 

NO 

4-Chloroaniline 

NO 

Hexachlorobutadiene 

NO 

4-Chl  oro-3-methyl phenol 

NO 

2-Methyl naphthalene 

NO 

Hexachlorocyclopentadiene 

ND 

2,4,6-Trichlorophenol 

ND 

2,4,5-Trichlorophenol 

NO 

2-Chloronaphthalene 

NO 

2-N1troaniline 

ND 

Dimethyl  phthalate 

ND 

Acenaphthylene 

NO 

3-Nitroaniline 

NO 

Acenaphthene 

NO 

Units 

yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 

yg/L 

yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 


Reporting 
Limit 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 
100 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 
100 

20 
100 

20 

20 
100 

20 


(continued  on  following  page) 


ND  =  Not  detected. 


\ 


Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


HAZARDOUS  SUBSTANCE  LIST  (HSL) 
SEMI  VOLATILE  ORGANICS  (CONT.) 

EPA  Method  625/HSL  List 

Haley  &  Aldrich.  Inc.  (Job  No.  635401) 


4Enseco 


BIOO-OW 


6374-01 


Aqueous 


01/04/88 


Sampled: 
Prepared: 


01/04/88 
01/05/88 


Received: 
Analyzed: 


01/04/88 
01/18/88 


Parameter  Result 

2,4-Dinitrophenol  ND 

4-Nitrophenol  ND 

Dibenzofuran  NO 

2,4-Dinitrotoluene  ND 

2,6-Dinitrotoluene  ND 

Diethyl  phthalate  ND 

4-Chlorophenyl  phenyl  ether  ND 

Fluorene  ND 

4-Nitroanil ine  ND 

4,6-Dinitro-2-methylphenol  ND 

N-Nitrosodiphenylamine  * 

4-Bromophenyl  phenyl  ether  ND 

Hexachlorobenzene  ND 

Pentachlorophenol  ND 

Phenanthrene  ND 

Anthracene  ND 

Di-n-butyl  phthalate  ND 

Fluoranthene  ND 

Pyrene  ND 

Butyl  benzyl  phthalate  ND 

3,3'-Dichlorobenzidine  ND 

Benzo(a)anthracene  ND 

bis(2-Ethylhexyl)phthalate  ND 

Chrysene  ND 

Di-n-octyl  phthalate  ND 

Benzo(b)fluoranthene  ND 

Benzo(k)fluoranthene  NO 

Benzo(a)pyrene  ND 

Indeno(l,2,3-c,d)pyrene  NO 

Dibenzo(a,h)anthracene  NO 

Benzo(g,h,i)perylene  NO 


Units 

wg/L 
yg/L 
yg/L 
pg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 


Reporting 
Limit 

100 
100 
20 
20 
20 
20 
20 
20 
100 
100 
20 
20 
20 
100 
20 
20 
20 
20 
20 
20 
40 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 


♦Trace  concentrations  detected  below  the  reporting  limit. 
ND  =  Not  detected. 


Reported  by  |^ 


Approved  by  AVt- 


Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


'li-Enseco 


HAZARDOUS  SUBSTANCE  LIST  (HSL) 
SEMIVOLATILE  ORGANICS 

EPA  Method  625/HSL  List 

Haley  &  Aldrich.  Inc.  (Job  No,  635401) 


B102-0W 


6374-04 


Aqueous 


01/04/88 


Sampled:  01/04/88    Received:  01/04/88 
Prepared:  01/05/88    Analyzed:  01/18/88 


Parameter 


Result 


Phannl  — —  — 

* 

bis(2-Chloroethyl) ether 

NO 

2-Chlorophenol 

ND 

1,3-Dichlorobenzene 

ND 

1,4-Dichlorobenzene 

NO 

Benzyl  alcohol 

NO 

1,2-Dichlorobenzene 

NO 

2-Hethylphenol 

ND 

bis(2-Chloroisopropyl) ether 

ND 

4-Methylphenol 

ND 

N-Nitroso-di-n-propyl amine 

NO 

Hexachloroethane 

NO 

Nitrobenzene 

ND 

Isophorone 

ND 

2-Nitrophenol 

ND 

2,4-Dimethylphenol 

ND 

Benzoic  acid 

ND 

bis(2-Chloroethoxy)methane 

ND 

2,4-Dichlorophenol 

ND 

1,2,4-Trichlorobenzene 

ND 

kanhth;<lpnp 

1  in 

4-Chloroanil ine 

—  IIU 

ND 

Hexachlorobutadiene 

NO 

4-Chloro-3-methyl phenol 

NO 

2-Methylnaphthalene  

—  21 

Hexachl orocycl opentadi  ene 

NO 

2,4,6-Trichlorophenol 

NO 

2,4,5-Trichlorophenol 

ND 

2-Chloronaphthalene 

ND 

2-Nitroaniline 

ND 

Dimethyl  phthalate 

ND 

Acenaphthylene 

ND 

3-Nitroaniline 

ND 

Acenaphthene 

NO 

Units 

yg/L 
pg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 


Reporting 
Limit 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 
100 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 
100 

20 
100 

20 

20 
100 

20 


(continued  on  following  page) 
♦Trace  concentrations  detected  below  the  reporting  limit. 
ND  =  Not  detected. 


■-  / 


CI  lent  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


HAZARDOUS  SUBSTANCE  LIST  (HSL) 
SEMIVOLATILE  ORGANICS  (CONT.) 

EPA  Method  625/HSL  List 


l-Enseco 


Haley  &  Aldrich, 

Inc. 

(Job  No. 

635401) 

B102-0W 

6374-04 

Aqueous 


01/04/88 


Sampled:  01/04/88    Received:  01/04/88 
Prepared:  01/05/88    Analyzed:  01/18/88 


Parameter  Result 

2,4-Dinitrophenol  ND 

4-Nitrophenol  ND 

Dibenzofuran  ND 

2,4-Dinitrotoluene  NO 

2,6-Dinitrotoluene  ND 

Diethyl  phthalate  ND 

4-Chlorophenyl  phenyl  ether  ND 

Fluorene  ND 

4-Nitroanil1ne  ND 

4,6-Dinitro-2-methylphenol  ND 

N-Nitrosodiphenylamine  * 

4-Brofnophenyl  phenyl  ether  ND 

Hexachlorobenzene  ND 

Pentachlorophenol  ND 

Phenanthrene  ND 

Anthracene  ND 

Di-n-butyl  phthalate  ND 

Fluoranthene  ND 

Pyrene  ND 

Butyl  benzyl  phthalate  ND 

3,3'-Dichlorobenzidine  ND 

Benzo(a)anthracene  ND 

bis(2-Ethylhexyl)phthalate  ND 

Chrysene  ND 

Di-n-octyl  phthalate  ND 

Benzo(b)fluoranthene  ND 

Benzo(k)fluoranthene  ND 

Benzo(a)pyrene  ND 

Indeno(l,2,3-c,d)pyrene  ND 

Dibenzo(a,h)anthracene  ND 

Benzo(g,h,i)perylene  ND 


Units 

yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 


Reporting 
Limit 

100 
100 

20 

20 

20 

20 

20 

20 
100 
100 

20 

20 

20 
100 

20 

20 

20 

20 

20 

20 

40 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 


*Trace  concentrations  detected  below  the  reporting  limit. 
ND  =  Not  detected. 


Reported  by      ^i. 


Approved  by     ftv'U 


E:    hiay59    (R)P:    (1/18)    15 


"lEnseco 


i 


Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 

Parameter 


alpha-3HC 

beta-BHC 

delta-BHC 

gamma-BHC  (Lindane) 

Heptachlor 

Aldrin 

Heptachlor  epoxide 

Endosulfan  I 

Dieldrin 

4,4'-DDE 

End  Tin 

kEndosulfan  II 

F4,4'-DDD 

Endosulfan  sulfate 

4,4'-DDT 

Endrin  aldehyde 

Methoxychlor 

Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 


PRIORITY  POLLUTANT  ORGANOCHLORINE  PESTICIDES/PCBs 

EPA  Method  608 

Haley  &  Aldrich,  Inc.  (Job  No.  635401) 

B4-0W 

6374-05 


Aqueous 


01/04/88 


Sampled:  01/04/88    Received: 
Prepared:  01/06/88    Analyzed: 


Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 


Units 

yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 


01/04/88 

01/15/88 

Reporting 

Limit 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.50 

0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

ND  =  Not  detected. 


Reported  by 


Approved  by 


j^ 


ME:  n6a/59  (R)P:  (1/18)  13 


PRIORITY  POLLUTANT  ORGANGCHLORINE  PESTICIDES/PCBs 
EPA  Method  608 


) 


^Enseco 


Client  Name; 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


Haley  &  Aldrich,  Inc.  (Job  No.  635401) 


BIOO-OW 


6374-01 


Aqueous 


01/04/88 


Sampled:  01/04/88    Received:  01/04/88 
Prepared:  01/06/88    Analyzed:  01/15/88 


Parameter 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC  (Lindane) 

Heptachlor 

Aldrin 

Heptachlor  epoxide 

Endosulfan  I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan  II 

4,4'-DDD 

Endosulfan  sulfate 

4,4'-DDT 

Endrin  aldehyde 

Methoxychlor 

Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 


Result 

NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 


Units 

yg/L 
yg/L 
yg/L 

yg/L 

yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 


Reporting 
Limit 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.50 

0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 


ND  =  Not  detected. 


Reported  by 


) 


mi 


Approved  by 


0K 


IE:  hid/ 59  (R)P:  (1/18)  14 


Enseco 


PRIORITY  POLLUTANT  ORGANOCHLORINE  PESTICIDES/PCBs 
EPA  Method  608 


Client  Name: 

Halev 

1   &  Aldrich 

,  Inc. 

(Job 

No. 

635401) 

Client  ID: 

B102- 

•OW 

Laboratory  ID: 

6374- 

•04 

Matrix: 

Aqueous 

Sampled: 

01/04/88    Received:  01/04/88 

Authorized: 

01/04/88 

Prepai 

red: 

01/06/88    Analyzed:  01/15/88 

Reporting 

Parameter 

Result 
NO 

Units 
yg/L 

Limit 

alpha-BHC 

0.05 

beta-BHC 

NO 

Vg/L 

0.05 

delta-BHC 

NO 

yg/L 

0.05 

garrma-BHC  (Lindane) 

NO 

yg/L 

0.05 

Heptachlor 

NO 

yg/L 

0.05 

Aldrin 

NO 

yg/L 

0.05 

Heptachlor  epoxide 

NO 

yg/L 

0.05 

Endosulfan  I 

NO 

yg/L 

0.05 

Dieldrin 

NO 

yg/L 

0.10 

4,4'-DDE 

NO 

yg/L 

0.10 

Endrin 

NO 

yg/L 

0.10 

Endosulfan  II 

NO 

yg/L 

0.10 

4,4'-DDD 

NO 

yg/L 

0.10 

Endosulfan  sulfate 

NO 

yg/L 

0.10 

4,4'-DDT 

NO 

yg/L 

0.10 

Endrin  aldehyde 

NO 

yg/L 

0.10 

Methoxychlor 

NO 

yg/L 

0.50 

Chlordane 

NO 

yg/L 

0.50 

Toxaphene 

NO 

yg/L 

1.0 

Aroclor-1016 

NO 

yg/L 

•  0.50 

Aroclor-1221 

NO 

yg/L 

0.50 

Aroclor-1232 

NO 

yg/L 

0.50 

Aroclor-1242 

NO 

yg/L 

0.50 

Aroclor-1248 

NO 

yg/L 

0.50 

Aroclor-1254 

NO 

yg/L 

0.50 

Aroclor-1260 

NO 

yg/L 

0.50 

NO  =  Not  detected. 


Reported  by 


^ 


Approved  by 


^K 


Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


HAZARDOUS  SUBSTANCE  LIST  (HSL)  VOLATILE  ORGANICS 

EPA  Method  624/HSL  List 

Haley  &  Aldrich,  Inc.  (Job  No.  635401) 

B2-0W 

6374-03 


"^/Enseco 


Aqueous 


Sampled:  01/04/88 


01/04/88 


Prepared:  01/09/88 


Received: 
Analyzed: 


01/04/88 
01/09/88 


Parameter 


Result 


Chloromethane 

ND 

BromoQethane 

ND 

Vinyl  chloride 

NO 

Chloroethane 

ND 

Methylene  chloride 

ND 

Acetone 

ND 

Carbon  disulfide 

ND 

1,1-Dichloroethene 

ND 

1,1-Dichloroethane 

ND 

trans- 1,2-Dichloroethene 

ND 

Chloroform 

ND 

1,2-Dichloroethane 

ND 

2-Butanone 

ND 

1,1,1-Tri chloroethane 

ND 

Carbon  tetrachloride 

ND 

Vinyl  acetate 

ND 

Bromodi chloromethane 

ND 

1,2-Dichloropropane 

ND 

trans-l,3-Dichloropropene 

ND 

Trichloroethene 

ND 

Dibromochlorome thane 

ND 

1,1,2-Trichloroethane 

ND 

Benzene 

ND 

cis-l,3-Dichloropropene 

ND 

2-Chloroethyl  vinyl  ether 

ND 

Bromofomi 

NO 

4-Methyl-2-pentanone 

ND 

2-Hexanone 

NO 

1,1,2,2-Tetrachloroethane 

NO 

Tetrachlcroethene 

NO 

Toluene 

ND 

Chlorobenzene 

ND 

Ethyl  benzene 

ND 

Styrene 

ND 

Total  xylenes 

ND 

Units 

yg/L 
yg/L 

yg/L 

yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 


Reporting 
Limit 

5 
5 
5 
5 
5 
50 
2 
2 
2 
2 
2 
2 
10 
2 
2 

10 
2 
2 
2 
2 
2 
2 
2 
2 
10 
2 
10 
10 
2 
2 
2 
2 
2 
2 
2 


ND  =  Not  detected. 


Reported  by    "S^ 


Approved  by 


Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


HAZARDOUS  SUBSTANCE  LIST  (HSL)  VOLATILE  ORGANICS 

EPA  Method  624/HSL  List 

Haley  &  Aldrich.  Inc.  (Job  No.  635401) 

B4-0W 

6374-05  


^lEnseco 


Aqueous 


01/04/88 


Sampled: 
Prepared: 


01/04/88 
01/08/88 


Received: 
Analyzed: 


01/04/88 
01/08/88 


Parameter 


Result 


Chloromethane 

ND 

Bromomethane 

NO 

Vinyl  chloride 

ND 

Chloroethane 

ND 

Methylene  chloride 

ND 

Acetone 

ND 

Carbon  disulfide 

ND 

1,1-Dichloroethene 

ND 

l,l-D1chloroethane 

ND 

trans- 1,2-Dichloroethene 

ND 

Chloroform 

NO 

1,2-Dichloroethane 

ND 

2-Butanone 

ND 

1,1,1-Trichloroethane 

ND 

Carbon  tetrachloride 

ND 

Vinyl  acetate 

ND 

Bromodichloromethane 

ND 

1,2-Dichloropropane 

NO 

trans- 1,3-Dlchloropropene 

ND 

Trichloroethene 

ND 

01  bromochl orome thane 

ND 

1,1,2-Trl chloroethane 

ND 

Benzene 

NO 

cis-l,3-Dichloropropene 

NO 

2-Chloroethyl  vinyl  ether 

ND 

Bromoform 

ND 

4-Methy 1 -2-pentanone 

NO 

2-Hexanone 

NO 

1,1,2,2-Tetrachloroethane 

ND 

Tetrachloroethene 

NO 

Toluene 

NO 

Chlorobenzene 

ND 

Ethyl  benzene 

NO 

Styrene 

NO 

Total  xylenes 

NO 

Units 

yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 

yg/L 

yg/L 
yg/L 
yg/L 


Reporting 
Limit 

5 

5 

5 

5 

5 
50 

2 

2 

2 

2 

2 

2 
10 

2 

2 
10 

2 

2 

2 

2 

2 

2 

2 

2 
10 

2 
10 
10 

2 

2 

2 

2 

2 

2 

2 


ND  =  Not  detected. 


Reported  by   -^Pr 


Approved  by 


C^ 


E:  hi.a/54  (R)P:  (1/13)  04 


Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


'i-Enseco 


HAZARDOUS  SUBSTANCE  LIST  (HSL)  VOLATILE  ORGANICS 

EPA  Method  624/HSL  List 

Haley  &  Aldrich.  Inc.  (Job  No.  635401) 

BIOO-OW 

6374-01 


Aqueous 


01/04/88 


Sampled: 
Prepared: 


01/04/88 
01/09/88 


Received: 
Analyzed: 


01/04/88 
01/09/88 


Parameter 

Chloromethane 

Bromomethane 

Vinyl  chloride 

Chloroethane 

Methylene  chloride 

Acetone 

Carbon  disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

trans-l,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Tri chloroethane 

Carbon  tetrachloride 

Vinyl  acetate 

Bromodi chloromethane 

1,2-Dichloropropane 

trans-l,3-Dichloropropene 

Trichloroethene 

Dibromochlorome thane 

1,1,2-Tri chloroethane 

Benzene 

cis-l,3-Dichloropropene 

2-Chloroethyl  vinyl  ether 

Bromoform 

4-Methyl-2-pentanone 

2-Hexanone 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Chlorobenzene 

Ethyl  benzene 

Styrene 

Total  xylenes 

ND  =  Not  detected. 
Reported  by   ^A" 


Result 

ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
ND 


Units 

yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 


Reporting 
Limit 

5 

5 

5 

5 

5 
50 

2 

2 

2 

2 

2 

2 
10 

2 

2 
10 

2 

2 

2 

2 

2 

2 

2 

2 
10 

2 

10 
10 

2 

2 

2 

2 

2 

2 

2 


Approved  by 


CI  lent  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


HAZARDOUS  SUBSTANCE  LIST  (HSL)  VOLATILE  ORGANICS 

EPA  Method  624/HSL  List 

Haley  &  Aldrich.  Inc.  (Job  No.  635401) 

B102-0W 

6374-04 


5/Enseco 


Aqueous 


01/04/88 


Sampled:  01/04/88    Received:  01/04/88 
Prepared:  01/09/88    Analyzed:  01/09/88 


Parameter 


Result 


Chloromethane 

ND 

Bromomethane 

ND 

Vinyl  chloride 

ND 

Chloroethane 

ND 

Methylene  chloride 

ND 

Acetone 

ND 

Carbon  disulfide 

ND 

1,1-Dichloroethene 

ND 

1,1-Dichloroethane 

ND 

trans- 1,2-Dichloroethene 

ND 

Chloroform 

ND 

1,2-Dichloroethane 

ND 

2-Butanone 

ND 

1,1,1-Trichloroethane 

ND 

Carbon  tetrachloride 

ND 

Vinyl  acetate 

NO 

Bromodi chloromethane 

ND 

1,2-Dichloropropane 

ND 

trans- 1, 3-D Ichloropropene 

ND 

Trichloroethene 

ND 

Dibromochloromethane 

ND 

1,1,2-Trichloroethane 

ND 

Rpn7Pnp  --—__— 

170 

cis-l,3-Dichloropropene 

i./U 

ND 

2-Chloroethyl  vinyl  ether 

ND 

Bromoform 

ND 

4-Methy 1 -2-pentanone 

ND 

2-Hexanone 

ND 

1,1,2,2-Tetrachloroethane 

ND 

Tetrachloroethene 

NO 

Toluene 

ND 

Chlorobenzene 

ND 

Ethyl  benzene  

—  280 

Styrene 

ND 

Total  xylenes  

—  470 

Units 

yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 


ND  =  Not  detected. 


Reporting 
Limit 

50 

50 

50 

50 

50 

500 

20 

20 

20 

20 

20 

20 

100 

20 

20 

100 

20 

20 

20 

20 

20 

20 

20 

20 

100 

20 

100 

100 

20 

20 

20 

20 

20 

20 

20 


Reported 


by^± 


Approved  by  0_^ 


hiaycO   (R)P:    (1/15)  07 


SEnseco 


\    Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


Parameter 


PRIORITY  POLLUTANT  METALS 
Haley  &  Aldrich,  Inc.  (Job  No.  635401) 


B4-0W 


6374-05 


Aqueous 


01/04/88 


Result 


Antimony  NO 

Arsenic 0.017 

Beryllium  0.0035 

Cadmi  um  ND 

Chromium 0.20 

Copper 0.33 

Lead 0.17 

Mercury  0.00035 

Nickel  0.13 

Selenium  ND 

Silver  ND 

Thallium  NO 

Zinc 0.47 


Sampled: 

01/04/88 

Received: 

01/04/88 

Prepared: 

01/11/88 

Analyzed: 

01/14/88 

Reportii 

ng 

Analytical 

Units 

Limit 

Method 

mg/L 

0.05 

200.7 

mg/L 

0.005 

206.2 

mg/L 

0.001 

200.7 

mg/L 

0.005 

200.7 

mg/L 

0.01 

200.7 

mg/L 

0.006 

200.7 

mg/L 

0.01 

239.2 

mg/L 

0.0002 

245.1 

mg/L 

0.04 

200.7 

mg/L 

0.005 

270.2 

mg/L 

0.005 

200.7 

mg/L 

0.01 

279.2 

mg/L 

0.01 

200.7 

ND  =  Not  detected. 


Reported  by 


MK 


Approved  by 


jv^ 


ME:   h&d/oO   (R)P:    (1/15)   04 


i  Enseco 


) 


CI ient  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


Parameter 


Antimony 

Arsenic 

Beryl  1 ium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium  - 

Silver 

Thai  1 ium 

Zinc 


PRIORITY  POLLUTANT  METALS 


Haley  &  Aldrich.  Inc.  (Job  No.  635401) 


BIOO-OW 


6374-01 


Aqueous 


01/04/88 


Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0089 
ND 
ND 

■  0.015 


Sampled; 
Prepared: 

Units 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 


01/04/88 
01/11/88 


Received: 
Analyzed; 


Reporting 
Limit 

0.05 

0.005 

0.001 

0.005 

0.01 

0.006 

0.01 

0.0002 

0.04 

0.005 

0.005 

0.01 

0.01 


01/04/88 

01/14/88 

Analytical 

Method 

200.7 

206.2 

200.7 

200.7 

200.7 

200.7 

239.2 

245.1 

200.7 

270.2 

200.7 

279.2 

200.7 

ND  =  Not  detected. 


Reported  by 


C^ 


Approved  by 


yp^ 


1  . 


ME:  h&a/60  (R)P:  (1/15)  05 


■*;Enseco 


Client  Name; 


PRIORITY  POLLUTANT  METALS 
Haley  &  Aldrich.  Inc.  (Job  No.  635401) 


Client 

ID: 

ID: 

■ix: 

BlOl 

-ow 

Laboratory 

6374 

-02 

Matr 

Aqueous 

Sampled: 

01/04/88    Recei 

ived: 

01/04/88 

Authorized: 

01/04/88 

Prepared: 

01/11/88    Analyzed: 

01/14/88 

Reporting 

Analytical 

Parameter 

Result 
ND 

Units 
mg/L 

Limit 

Method 

Antimony 

0.05 

200.7 

Arsenic 

ND 

mg/L 

0.005 

206.2 

Beryllium 

ND 

mg/L 

0.001 

200.7 

Cadmium 

ND 

mg/L 

-  0.005 

200.7 

Chromium 

ND 

mg/L 

0.01 

200.7 

Copper 

ND 

mg/L 

0.006 

200.7 

Lead 

ND 

mg/L 

0.01 

239.2 

Mercury 

ND 

mg/L 

0.0002 

245.1 

Nickel 

ND 

mg/L 

0.04 

200.7 

Selenium  — 



0.0058 

mg/L 

0.005 

270.2 

Silver 

ND 

mg/L 

0.005 

200.7 

Thallium 

ND 

mg/L 

0.01 

279.2 

Zinc 

ND 

mg/L 

0.01 

200.7 

> 


ND  =  Not  detected. 


Reported  by 


CAK 


Approved  by 


yPd^ 


h&a/60  (R)P:  (1/15)  06 


PRIORITY  POLLUTANT  METALS 

1^'i^ 

)  Client  Ni 

ame: 
ID: 
ID: 

rix: 

Haley  &  Aid 

rich.  Inc.  (Job  No. 

635401) 

Client 

B102-0W 

Laboratory 

6374-04 

Mati 

Aqueous 

Sampled: 

01/04/88 

Received: 

01/04/88 

Authori; 

zed: 

01/04/88 

Prepared: 

01/11/88 

Reportii 

Analyzed: 
ng 

01/14/88 
Analytical 

Parameter 

Result 
ND 

Units 
mg/L 

Limit 

Method 

Antimony 

0.05 

200.7 

Arsenic  --- 



0.0077 

mg/L 

0.005 

206.2 

Beryllium 

ND 

mg/L 

0.001 

200.7 

Cadmium 

ND 

mg/L 

0.005 

200.7 

Chromium 

ND 

mg/L 

0.01 

200.7 

Copper 

ND 

mg/L 

0.006 

200.7 

Lead 

ND 

mg/L 

0.01 

239.2 

Mercury 

ND 

mg/L 

0.0002 

245.1 

Nickel 

ND 

mg/L 

0.04 

200.7 

Selenium 

ND 

mg/L 

0.005 

270.2 

Silver 

ND 

mg/L 

0.005 

200.7 

Thai  1 ium 

ND 

mg/L 

0.01 

279.2 

Zinc 

0.010 

mg/L 

0.01 

200.7 

ND  =  Not  detected. 

f 

Reported  by  


Uk 


Approved  by 


y^^ 


■£/Enseco 


CLIENT 

"N   SAMPLE  RECEIVED 

ANALYSIS  COMPLETED 

RESULTS  IN 

REPORTED  BY 

CHECKED  BY 


Haley  &  Aldrich.  Inc.  (Job  No.  635401) 

01/04/88 

01/20/88 

mq/L  (ppm)* 


INORGANIC  ANALYSIS 


JJ'Pd 


60 


Data  Report 


Erco  ID 


Client  ID 


Cyanide, 
Total 


6374-01 

BIOO-OW 

<0.010 

6374-03 

B2- 

-OW 

0.015 

6374-04 

B102-0W 

<0.010 

6374-05 

B4- 

-OW 

<0.010 

Erco  Blank 

<0.010 

Laboratory 
Control 
V  Spike 

Laboratory 
Control 
Spike  Dup. 

103 

102" 

Method  Used: 


335.2 


If  customer  has  any  questions  regarding  analysis,  refer  to  sample  in  question  by  its 
Erco  ID#. 

)*Unless  otherwise  indicated. 


^E:   h&a/8   (R)P:    (1/22)   02 


) 


>Enseco 


B2-0W 


6374-03 


Aqueous 


Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


Parameter 


Petroleum  hydrocarbon 


PETROLEUM  HYDROCARBON  ANALYSIS  BY  IR 
EPA  Method  418.1 

Haley  &  Aldrich,  Inc.  (Job  No.  635401) 


01/04/88 


Sampled:  01/04/88 
Prepared:  01/05/88 


Result 


1.3 


Units 


mg/L 


Received: 

01/04/88 

Analyzed: 

01/07/88 

Reporting 
Limit 

0.5 


Reported  by 


AtL 


Approved  by 


MB^ 


"'  Enseco 


PETROLEUM  HYDROCARBON  ANALYSIS  BY  IR 
EPA  Method  418.1 


B4-0W 


6374-05 


Aqueous 


Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


Parameter 


Petroleum  hydrocarbon 


Haley  &  Aldrich,  Inc.  (Job  No.  635401) 


01/04/88 


Sampled: 
Prepared: 


01/04/88 
01/05/88 


Result 


0.7 


Units 


mg/L 


Received: 

01/04/88 

Analyzed: 

01/07/88 

Reporting 
Limit 

0.5 


'Reported  by 


M 


Approved  by    Af£P^ 


) 


Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


PETROLEUM  HYDROCARBON  ANALYSIS  BY  IR 
EPA  Method  418.1 

Haley  &  Aldrich,  Inc.  (Job  No.  635401) 


BIOO-OW 


6374-01 


">  Enseco 


Aqueous 


01/04/88 


Sampled: 
Prepared: 


01/04/88 
01/05/88 


Received: 
Analyzed: 


01/04/88 
01/07/88 


Parameter 


Petroleum  hydrocarbon 


Result 


ND 


Units 


mg/L 


Reporting 
Limit 

0.5 


ND  =  Not  detected. 


Reported  by 


!^ 


Approved  by 


^^^ 


ME:  hia/5  (R)P:  (1/22)  03 


^ 


PETROLEUM  HYDROCARBON  ANALYSIS  BY  IR 
EPA  Method  418.1 

Client  Name:  Haley  &  Aldrich,  Inc.  (Job  No.  635401) 


Client  ID:  B102-0W 


Laboratory  ID:  6374-04 


Matrix:  Aqueous Sampled:  01/04/88 

Authorized:  01/04/88 Prepared:  01/05/88 


Parameter  Result  Units 

Petroleum  hydrocarbon 1.6  mg/L  0.5 


Received: 

01/04/88 

Analyzed: 

01/07/88 

Reporting 
Limit 

) 


Reported  by /JaJ    Approved  by      /^fp 


) 


APPENDIX  E 

Laboratory  Quality  Assurance/ 
Quality  Control  Docomentation 


^ 

o 
U] 

^ 


~~~" i-Enfeco 

PETROLEUM  HYDROCARBON  ANALYSIS  BY  IR 
EPA  Method  418.1 


Client  Name:  Haley  &  Aldrich,  Inc.  (Job  No.  635401) 


Client  ID:  Erco  Blank 


Laboratory  ID:  6300-OlB 


Matrix:  Solid Sampled:  _NA Received:  NA 


Authorized:  _NA Prepared:  01/04/88    Analyzed:  01/13/88 

Reporting 
Parameter  Result  Units  Limit 

Petroleum  hydrocarbon  ND  ug/g  (dry  wt)  20 


Solid  content  =  100% 

NA  =  Not  appicable. 
ND  =  Not  detected. 

Reported  by /Q»J Approved  by A?gp 


'Enseco 


^ 


HYDROCARBON  FINGERPRINTING 

U.S.  COAST  GUARD  OIL  SPILL  IDENTIFICATION  SYSTEM 

MARINE  ORGANICS  LABORATORY 


Client  Name:  Haley  &  Aldrich.  Inc.  (Job  No.  635401) 
Matrix:  Solid 


A 
Concentrat 

uthorized: 
ion  Units: 

NA 
Vq/q 

(ppm) 

Sampled:  NA 
Prepared:  01/05/88 

_  Received: 
_  Analyzed: 

NA 
01/17/87 

Enseco 
ID 

Client 
ID 

Total 
Petroleum 
Hydro- 
carbons 

Reporting 
Limits  for 
Individual 
Hydrocarbons 

Reporting 
Limits  for 
Total 
Product 

% 

Solids 

6370-01B 

Erco  Blan 

k 

ND 

0.2 

5.0 

NA 

Qualitative  Identification:  NA 


\ 


NA  =  Not  applicable. 

ND  =  Not  detected  at  or  above  reporting  limit. 

All  samples  are  corrected  for  Method  Blank. 

Minimum  reporting  limit  for  Individual  hydrocarbons  =  0.2  yg/g  (dry  wt) 

Minimum  reporting  limit  for  total  products  =  5.0  yg/g  (dry  wt). 

Internal  standard  recovery  =  91%. 

Reported  by    m  n^ Approved  by   /I  bi 


EP 

TOXICITY  METALS 

>tJ 

^   Client  Nc 

rnie: 
ID: 
ID: 

•ix: 

Commercial  Client  Blank 

^    Client 

EP  Tox  Blank 

3-2 

Laboratory 

EP  Tox  Blank 

3-2 

Matr 

Solid 

Sampled:  NA 

Received: 

NA 

Authorized: 

NA 

Prepared:  01/12/88 

Analyzed: 

01/20/88 

Regulated 

Result  in 

Reporting 

Limit  in 

Analytical 

Parameter 

Leachate 
ND 

Units 
mg/L 

Limit 

Leachate 
5 

Method 

Arsenic 

0.25 

7060/200.7 

Barium 

ND 

mg/L 

2.0 

100 

7080/200.7 

Cadmium 

ND 

mg/L 

0.05 

1 

7130/200.7 

Chromium 

ND 

mg/L 

0.2 

5 

7190/200.7 

Lead 

ND 

mg/L 

0.25 

5 

7420/200.7 

Mercury 

ND 

mg/L 

0.001 

0.2 

7470 

Selenium 

ND 

mg/L 

0.02 

1 

7740 

Silver 

ND 

mg/L 

0.025 

5 

7760/200.7 

NA  »  Not  applicable. 
NO  .  Not  detected. 

Reported  by  


'^ 


Approved  by 


^ 


O 


V  ^'  ' — I 


'iEnseco 


PRIORITY  POLLUTANT  ORGANOCHLORINE  PESTICIDES/PCBs 
EPA  Method  8080 


CI  lent  Name: 

Haley  &  Aldrich, 

Inc. 

(Job  No. 

635401) 

Client  ID: 

Erco  Blank 

Laboratory  ID: 

6369-OlB 

Matrix: 

Solid 

Sampled: 

NA 

Received: 

NA 

Authorized: 

NA 

Prepared: 

01/07/88          Analyzed: 

01/20/88 

Reporting 

Parameter 

Result 
NO 

Un 
yg/kg 

its 
(dry  wt) 

Limit 

alpha-BHC 

4 

beta-3HC 

ND 

yg/kg 

Idry  wt) 

4 

delta-BHC 

NO 

yg/kg 

;dry  wt) 

4 

gamma-BHC   (Lindane) 

ND 

yg/kg 

;dry  wt) 

4 

Heptachlor 

ND 

yg/kg 

^dry  wt) 

4 

Alcrin 

ND 

yg/kg 

;dry  wt) 

4 

Heptachlor  epoxide 

ND 

yg/kg 

Idry  wt) 

4 

Encosulfan  I 

ND 

yg/kg 

;dry  wt) 

4 

Dieldrin 

ND 

yg/kg 

'dry  wt) 

8 

4,4'-0DE 

ND 

yg/kg 

'dry  wt) 

8 

Endrin 

NO 

yg/kg 

'dry  wt) 

8 

Encosulfan   II 

ND 

yg/kg 

'dry  wt) 

8 

4,4'-0DD 

ND 

yg/kg 

dry  wt) 

8 

Endosulfan  sulfate 

ND 

yg/kg 

dry  wt) 

8 

4,4 '-DOT 

ND 

yg/kg 

dry  wt) 

8 

Endrin  aldehyde 

ND 

yg/kg 

:dry  wt) 

8 

Methcxychlor 

ND 

yg/kg 

[dry  wt) 

40 

Chlordane 

ND 

yg/kg 

[dry  wt) 

40 

Toxaphene 

ND 

yg/kg 

[dry  wt) 

80 

Aroclor-1016 

ND 

yg/kg  ( 

dry  wt) 

40 

Aroclor-1221 

ND 

pg/kg  ( 

dry  wt) 

40 

Aroclor-1232 

ND 

yg/kg   ( 

dry  wt) 

40 

Aroclor-1242 

ND 

yg/kg   ( 

dry  wt) 

40 

Aroclor-1248 

ND 

yg/kg   ( 

dry  wt) 

40 

Aroclar-1254 

ND 

yg/kg  ( 

dry  wt) 

40 

Aroclor-1260 

ND 

ug/kg  ( 

dry  wt) 

40 

Solid  content  =  100% 

NA  =  Not  applicable. 
ND  =  Not  detected. 


Reported  by 


Af^/^ 


Approved  by 


a> 


"'■■  Enseco 


PRIORITY  POLLUTANT  ORGANOCHLORINE  PESTICIDES/PCBs 
EPA  Method  8080 


Client  Name: 

Haley  &  Ale 

rich.  Inc. 

(Job  No. 

635401) 

Client  ID: 

Laboratory 

Control  Spi 

ke 

Laboratory  ID: 

6369-OlBS 

Matrix: 

Solid 

Sampled: 

NA 

Received: 

NA 

Authorized: 

NA 

Prepared: 

01/07/88 

_  Analyzed: 

01/20/88 

Reporting 

Parameter 

Result** 
ND 

Un- 
yg/kg 

ts 
""dry 

wt) 

Limit 

alpha-BHC 

4 

beta-3HC 

ND 

yg/kg 

^dry 

wt) 

4 

delta-BHC 

ND 

yg/kg 

[dry 

wt) 

4 

gamma-BHC  (Lindane)  

6.6 

(82) 

yg/kg 

'dry 

wt) 

4 

Heptachlor  

6.2 

(77) 

yg/kg 

[dry 

wt) 

4 

Aldrin  

5.7 

(71) 

yg/kg 

'dry 

wt) 

4 

Heptachlor  epoxide 

ND 

yg/kg 

'dry 

wt) 

4 

Endosjlfan  I 

ND 

yg/kg 

'dry 

wt) 

4 

Dielcrin  

22 

(108) 

yg/kg 

'dry 

wt) 

8 

4,4'-DDE 

ND 

yg/kg 

'dry 

wt) 

8 

Endrin  

23 

(115) 

yg/kg 

'dry 

wt) 

8 

Endosulfan  II 

NO 

yg/kg 

'dry 

wt) 

8 

4,4'-DD0 

ND 

yg/kg 

'dry 

wt) 

8 

Endosulfan  sulfate 

ND 

yg/kg 

'dry 

wt) 

8 

4,4'-DDT  

23 

(115) 

yg/kg 

[dry 

wt) 

8 

Endrin  aldehyde 

NO 

yg/kg 

[dry  wt) 

8 

Methcxychlor 

ND 

yg/kg 

'dry 

wt) 

40 

Chlordane 

ND 

yg/kg 

'dry 

wt) 

40 

Toxaphene 

ND 

yg/kg 

'dry 

wt) 

80 

Aroclor-1016 

ND 

yg/kg 

'dry 

wt) 

40 

Aroclor-1221 

ND 

yg/kg 

dry 

wt) 

40 

Aroclor-1232 

ND 

yg/kg  ( 

'dry 

wt) 

40 

Aroclor-1242 

ND 

yg/kg  ( 

'dry 

wt) 

40 

Aroclor-1248 

NO 

yg/kg  ( 

dry 

wt) 

40 

Aroclor-1254 

ND 

yg/kg  ( 

dry 

wt) 

40 

Aroclor-1260 

ND 

yg/kg  ( 

dry 

wt) 

40 

Solid  content  =  100% 

**Yalue  In  parentheses  represents  percent  spike  recovery. 
NA  =  Not  applicable. 
ND  =  Not  detected. 


Reported  by 


n^eP^ 


Approved  by  ^^ 


' '-Enseco 

PRIORITY  POLLUTANT  PESTICIDES/PC3 
EPA  Method  8080 
QUALITY  CONTROL 


Client  Name:  Haley  &  Aldrich,  Inc.  (Job  No.  635401) 


Client  ID:  Laboratory  Control  Spike 


Laboratory  ID:  6369-OlBS 


Matrix:  Solid Sampled:  _NA Received:  NA 

Autf^orized:  _NA Prepared: 


Parameter 

Lindane 

Heptacnlor 

Aldrin 

Dieldrin 

Endrin 

P.P. '-DOT 


1:  01/07/88 

_  Analyzed 

:  01/20/88 

%  Recovery 

OC  Advisory  Limits 

82 

46  -  127% 

77 

35  -  130% 

71 

34  -  132% 

108 

31  -  134% 

115 

42  -  139% 

115 

23  -  134% 

NA  =  Not  applicable. 

Reported  by      ^^f- Approved  by  0- 


CI  lent  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


—  "^Enseco 


PRIORITY  POLLUTANT  ORGANOCHLORINE  PESTICIDES/PCBs 

EPA  Method  8080 

Haley  &  Aldrich,  Inc.  (Job  No.  635401) 

Laboratory  Control  Spike  Pup. 

6369-OlBSD  


Solid 


NA 


Sampled; 
Prepared: 


NA 


01/07/88 


Received; 
Analyzed; 


NA 


01/20/88 


Parameter 


Result" 


Units 


alpha-BHC  NO 

beta-BHC  ND 

delta-3HC  ND 

garma-BHC  (Lindane)  6.6 

Heptachlor 7.3 

Aldrin 8.9 

Heptachlor  epoxide  ND 

Endosulfan  I  ND 

Dieldrin 24 

4,4'-DDE  ND 

Endrin 12 

Endosulfan  II  ND 

4,4'-0DD  ND 

Endosulfan  sulfate  ND 

4,4'-00T 23 

Endrin  aldehyde  ND 

Methoxychlor  ND 

Chlordane  ND 

Toxaphene  ND 

Aroclor-1016  ND 

Aroclor-1221  ND 

Aroclor-1232  ND 

Aroc1or-1242  ND 

Aroclor-1248  ND 

Aroclor-1254  ND 

Aroclor-1260  ND 


(83) 
(91) 
(111) 


(119) 
(63) 

(115) 


yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 
yg/kg 

yg/kg 
yg/kg 
yg/kg 

yg/kg 
yg/kg 


(dry  wt 

(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 
(dry  wt 


Reporting 
Limit 

4 

4 

4 

4 

4 

4 

4 

4 

8 

8 

8 

8 

8 

8 

8 

8 
40 
40 
80 
40 
40 
40 
40 
40 
40 
40 


Solid  content  =  100% 

**Va1ue  in  parentheses  represents  percent  spike  recovery. 
NA  =  Not  applicable. 
ND  =  Not  detected. 


Reported  by 


mL 


Approved  by  ^^ 


) 


"*:  Enseco 

PRIORITY  POLLUTANT  PESTICIDES/PCB 
EPA  Method  8080 
QUALITY  CONTROL 


Client  Name:  Haley  &  Aldrich,  Inc.  (Job  No.  635401) 


Client  ID:  Laboratory  Control  Spike  Pup. 


Laboratory  ID:  6369-OlBSD 


Matrix:  Solid Sampled:  _NA Received:  NA 

Authorized:  NA Prepared: 


Parameter 

Lindane 

Heptachlor 

Aldrin 

Dieldrin 

Endrin 

P.P.'-DDT 


:  01/07/88 

_  Analyzed 

:      01/20/88 

%  Recovery 

QC_ 

Advisory  Limits 

83 

46  -  127% 

91 

35  -  130% 

111 

34  -  132% 

119 

31  -  134% 

63 

42  -  139% 

115 

23  -  134% 

NA  =  Not  applicable. 
)  Reported  by  M6f' Approved  by  ^ 
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—  G-Enseco 


Cl ient  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


HAZARDOUS  SUBSTANCE  LIST  (HSL) 
SEMIVOLATILE  ORGANICS 

EPA  Method  625/HSL  List 

Haley  &  Aldrich,  Inc.  (Job  No.  635401) 


Erco  Blank 


6374-058 


Aqueous 


Sampled:  NA 


NA 


Prepared:  01/05/88 


Received: 
Analyzed: 


NA 


01/18/88 


Para.'Tieter 


Result 


Phenol 

ND 

bis(2-Chloroethyl)ether 

ND 

2-Chlorophenol 

ND 

1,3-Dichlorobenzene 

ND 

1,4-Dichlorobenzene 

ND 

Benzyl  alcohol 

NO 

1,2-Dichlorobenzene 

ND 

2-Methylphenol 

ND 

bis(2-Chloroisopropyl ) ether 

ND 

4-Methylphenol 

ND 

N-Ni troso-di -n-p ropy 1  amine 

NO 

Hexachloroethane 

ND 

Nitrobenzene 

ND 

Isophorone 

NO 

2-Nitrophenol 

ND 

2,4-Dimethylphenol 

NO 

Benzoic  acid 

NO 

bis(2-Chloroethoxy)methane 

ND 

2,4-Oichlorophenol 

NO 

1,2,4-Trichlorobenzene 

ND 

Naphthalene 

NO 

4-Ch1oroaniline 

ND 

Hexachlorobutadiene 

NO 

4-Chloro-3-methylphenol 

NO 

2-Methyl naphthalene 

ND 

Hexach 1 orocycl opentadi  ene 

NO 

2,4,6-Trichlorophenol 

NO 

2,4,5-Trichlorophenol 

NO 

2-Chloronaphthalene 

NO 

2-N1troaniline 

ND 

Dimethyl  phthalate 

NO 

Acenaphthylene 

NO 

3-Nitroan1l1ne 

NO 

Acenaphthene 

ND 

Units 

yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 

yg/L 

yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 

yg/L 

yg/L 
yg/L 
yg/L 
yg/L 


Reporting 
Limit 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
50 
10 


NA  =  Not  applicable. 
ND  =  Not  detected. 


(continued  on  following  page) 


CI  lent  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


i-Enseco 


HAZARDOUS  SUBSTANCE  LIST  (HSL) 
SEMIVOLATILE  ORGANICS  (CONT.) 

EPA  Method  625/HSL  List 

Haley  &  Aldrich,  Inc.  (Job  No.  635401) 


Erco  Blank 


6374-05B 


Aqueous 


NA 


Sampled:  _NA Received; 

Prepared:  01/05/88    Analyzed; 


NA 


01/18/88 


Parameter 

2,4-Oinitrophenol 

4-Nitrophenol 

Dibenzofuran 

2,4-Dinitrotoluene 

2,5-Dinitrotoluene 

Diethyl  phthalate 

4-Ch:orophenyl  phenyl  ether 

Fluorene 

4-N1troani 1 ine 

4,5-Dinitro-2-me thy! phenol 

N-Nitrosodi phenyl  amine 

4-3romophenyl  phenyl  ether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-butyl  phthalate  

Fluoranthene 

Pyrene 

Butyl  benzyl  phthalate 

3,3'-Dichlorobenzidine 

Benzo(a)anthracene 

bis(2-Ethylhexyl)phthalate 

Chrysene 

Di-n-octyl  phthalate 

Benzo(b) fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Indeno (1, 2, 3-c,d) pyrene 

Dibenzo (a, h) anthracene 

Benzo(g,h,i)perylene 


Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
* 


ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 


Units 

yg/L 
yg/L 
yg/L 
yg/L 
ug/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 


Reporting 
Limit 

50 
50 
10 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 


♦Trace  concentrations  detected  below  the  reporting  limit. 
NA  =  Not  applicable. 
ND  =  Not  detected. 


Reported  by    ^'Ji 


Approved  by   HVu 


G-Enseco 


PRIORITY  POLLUTANT  SEMIVOLATILE  ORGANICS 
EPA  Method  625  +  625/HSL  List 
QUALITY  CONTROL 


Client  Name:  Haley  &  Aldrich,  Inc.  (Job  No.  635401) 


Client  ID:  Laboratory  Control  Spike 

Laboratory  ID:  6275-OlBS 

Matrix:  Aqueous Sampled 

Authorized:  NA 


NA 


Received:  NA 


Prepared:  12/21/87    Analyzed:  01/11/88 


Parameter 

2-Chlorophenol 

Phenol 

4-Chloro-3-me thy! phenol 

4-Nitrophenol 

Pentachlorophenol 

1,4-Dichlorobenzene 

N-Ni troso-di -n-p ropy 1  amine 

1,2,4-Trichlorobenzene 

Acenaohthene 

2,4-Dinitrotoluene 

Pyrene 


%  Recovery 

70 
35 
65 
18 
45 
65 
72 
70 
83 
79 
96 


QC  Advisory  Limits 

27  -  123% 

12  -  89% 

23  -  97% 
10  -  80% 

9  -  103% 

36  -  97% 

41  -  116% 

39  -  98% 

46  -  118% 

24  -  96% 
26  -  127% 


NA  =  Not  applicable. 


Reported  by     ix^ 


Approved  by     fj6|^ 


PRIORITY  POLLUTANT  SEMIVOLATILE  ORGANICS 
EPA  Method  625  +  625/HSL  List 
QUALITY  CONTROL 


iEnseco 


Client  Name:  Haley  &  Aldrich,  Inc.  (Job  No.  635401) 

Client  ID:  Laboratory  Control  Spike  Pup. 

Laboratory  ID: 

Matrix: 

Authorized: 


6275-OlBSD 


Aqueous 


NA 


Parareter 

2-Chlorophenol 

Phenol 

4-Chl oro-3-methylphenol 

4-Nitrophenol 

Pentachlorophenol 

1,4-Dichlorobenzene 

N-N i t roso-di-n-p ropy 1  amine 

l,2,--Trichlorobenzene 

Acenaphthene 

2,4-Dinitrotoluene 

Pyrene 


Sampled: 
Prepared 


NA 


Received:  NA 


:  12/21/87 

_  Analyzed 

:  01/11/88 

%  Recove 

£1 

OC  Advisory  Limits 

66 

27  -  123% 

35 

12  -  89% 

58 

23  -  97% 

20 

10  -  80% 

41 

9  -  103% 

62 

36  -  97% 

71 

41  -  116% 

63 

39  -  98% 

79 

46  -  118% 

77 

24  -  96% 

84 

26  -  127% 

NA  =  Not  applicable. 


Reported  by  u/ 


Approved  by  f^L^ 


4Ensecc 


SEMIVOLATILE  ORGANICS 
Surrogate  Recovery  Summary 


Client  Name: 

Halev  &  A 

Idrich,   Inc. 

(Job  No. 

63540n 

Matrix: 

Aqueous 

Authorized: 

01/04/88 

Received: 

01/04/88 

Client  ID 

Surrogate  Compound  (%) 

Erco  ID 

2- 

Fluoro- 
phenol 

dj-Phenol 

2.4,6- 
Tribro- 
mophenol 

ds- 
Nitro- 
benzene 

2- 

Fluoro- 
bi phenyl 

d,4-p- 
Terphenyl 

6374-01 

BIOO-OW 

51 

45 

101 

77 

86 

100 

6374-04 

B102-0W 

38 

34 

87 

87 

89 

98 

6374-05 

BIOO-OW 

36 

36 

56 

86 

89 

83 

6374-05B 

Erco  Blank 

39 

28 

101 

86 

93 

101 

6275-OlBS 

Laboratory 

Control 

Spike 

53 

42 

65 

78 

72 

77 

6275-OlBSD 

Laboratory 
Control 
Spike  Dup. 

59 

43 

61 

72 

72 

75 

QC  Advisory  Limits:    21-100%      10-94%         35-114%     43-116%    33-114%       18-137% 


Reported  by       ticL 


Approved  by      f<\fL 


"i'Enseco 


Client  Name: 

Client  ID: 

Laboratory  ID: 

Matrix: 

Authorized: 


PRIORITY  POLLUTANT  ORGANOCHLORINE  PESTICIDES/PCSs 

EPA  Method  608 

Haley  &  Aldrich,  Inc.  (Job  No.  635401) 

Erco  Blank ^__^__ 

6378-15B 


Aqueous 


Sampled:  NA 


NA 


Prepared:  01/06/88 


Parameter 

alpha-3HC 

beta-3HC 

delta-3HC 

gamma-3HC  (Lindane) 

Heptachlor 

Aldrin 

Heptachlor  epoxide 

Endosulfan  I 

Dieldrin 

4,4'-:DE 

Endrin 

Endosulfan  II 

4,4'-0DD 

Endosulfan  sulfate 

4,4'-DDT 

Endrin  aldehyde 

Methoxychlor 

Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 


Result 

ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 


Units 

yg/L 
yg/L 
yg/L 
yg/L 
ug/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 
yg/L 


Received; 
Analyzed: 


NA 


01/15/88 

Reporting 

L 

imit 

0 

.05 

0 

.05 

0 

.05 

0, 

.05 

0 

.05 

0, 

.05 

0, 

.05 

0, 

.05 

0, 

.10 

0, 

.10 

0, 

.10 

0, 

.10 

0, 

.10 

0. 

.10 

0. 

,10 

0. 

,10 

0. 

,50 

0. 

,50 

1. 

,0 

0. 

50 

0. 

50 

0. 

50 

0. 

50 

0. 

50 

0. 

50 

0. 

50 

NA  =  Not  applicable. 
ND  =  Not  detected. 


Reported  by 


Approved  by 


BK 


) 


4Enseco 


PRIORITY  POLLUTANT  VOLATILE  ORGANICS 
EPA  Method  624  +  624/HSL  List 
QUALITY  CONTROL 


Client  Name 

Client  ID 

Laboratory  ID 

Matrix 

Parareter 


1,1-D-"  chloroethene 

Trich'oroethene 

Benze.-!e 

Tolue-e 

Chlorrbenzene 


Haley  &  Aldrich,  Inc.  (Job  No.  635401) 


Laboratory  Control  Spike 


2660LCS 


Aqueous 


Prepared 


:  01/08/88 

_  Analyzed 

:  01/08/88 

%  Recovery 

OC  Advisory  Limits 

90 

61  -  145% 

91 

71  -  120% 

88 

76  -  127% 

88 

76  -  125% 

90 

75  -  130% 

Reported  by  ^T/V" 


Approved  by 


£^ 


PRIORITY  POLLUTANT  VOLATILE  ORGANICS 
EPA  Method  624  +  624/HSL  List 
QUALITY  CONTROL 


5.Enseco 


Cl lent  Name 

Client  ID 

Laboratory  ID 

Matrix 

Pararreter 


1,1-Oichloroethene 

Trichloroethene 

Benzene 

Toluene 

Ch'orobenzene 


Haley  &  Aldrich.  Inc.  (Job  No.  635401) 


Laboratory  Control  Spike  Duo. 


2569LCSD 


Aaueous 


Prepared:  01/08/88    Analyzed:  01/08/88 


%  Recove 

11 

QC_ 

Advisory  Limits 

100 

61  -  145% 

100 

71  -  120% 

97 

76  -  127% 

92 

76  -  125% 

101 

75  -  130% 

Reported  by  ^^fr 


Approved  by  (T^^ 


VOLATILE  ORGANICS 
Surrogate  Recovery  Summary 
I  Client  Name:  Haley  &  ATdrich,  Inc.  (Job  No.  635401) 


^;Enseco 


Matrix:  Aqueous 


Authorized:  01/04/88 


Received:  01/04/88 


ID 

Client  ID 

Su 

rrogate  Compou 

nd 

Erco 

d. 

-1,2,-Dichl 
ethane 

oro- 

d. 

-Toluene 

P- 

-Bromofluoro- 
benzene 

6374- 

-01 

BIOO-OW 

110 

89 

107 

6374- 

-03 

B2-0W 

105 

91 

101 

6374- 

-04 

B102-OW 

126 

92 

128 

6374- 

-05 

B4-0W 

103 

92 

103 

QC  Advisory  Limits: 


76-114% 


88-110% 


86-115% 


Reported  by  ^^ 


Approved  by 


NO  =  Not  detected. 


METALS  QC 


^iEnsecc 


' Laboratory  ID: 

Matrix: 

Prepared: 

Parameter 

Aluminum 
Antimony 
Arsenic 

Barium 

Beryl  1 ium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thai  1 ium 

Tin 

Vanadium 

Zinc 


Blank 


Aqueous 


01/11/88 


Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 


Units 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 


Received:  With  Box  255 

Analyzed:  01/14/88 

Reporting 

Analytical 

Limit 

Method 

0.05 

200.7 

0.05 

200.7 

0.005 

206.2 

0.005 

200.7 

0.001 

200.7 

0.005 

200.7 

0.1 

200.7 

0.01 

200.7 

0.01 

200.7 

0.006 

200.7 

0.05 

200.7 

0.01 

239.2 

0.1 

200.7 

0.005 

200.7 

0.0002 

245.1 

0.04 

200.7 

5 

200.7 

0.005 

270.2 

0.005 

200.7 

0.5 

200.7 

0.004 

271.2 

0.03 

200.7 

0.01 

200.7 

0.01 

200.7 

Reported  by 


iM. 


Approved  by 


sqC 


\'^/  ' 


\  -' 


METALS  QC 


':i'Ensejv 


Laboratory  ID; 

Matrix: 

Prepared: 


Laboratory  Control  Spike 


Aqueous 


01/11/88 


Received:  With  Box  255 
Analyzed:  01/14/88 


Parameter 

Aluminum 

Antimony 

Arsenic 

Barium 

Bery 1 1 ium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Leac 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Scdium 

Thai  1 ium 

Tin 

Vanadium 

Zinc 


Spike 
Added 

2.0 

0.60 

0.020 

2.0 

0.050 

0.050 

100 

0.200 

0.500 

0.250 

1.0 

0.020 

50 

0.200 

0.0025 

0.400 

50 

0.010 

0.040 

100 

0.050 

0.400 

0.500 

0.200 


% 
Recovery 

103 
92 

110 

98 

94 

95 
102 
100 

98 

99 
115 
105 
102 

95 
112 

99 

96 

99 
100 
103 

94 

94 
100 
100 


Units 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 


Reporting 

Analytical 

Limit 

Method 

0.05 

200.7 

0.05 

200.7 

0.005 

206.2 

0.005 

200.7 

0.001 

200.7 

0.005 

200.7 

0.1 

200.7 

0.01 

200.7 

0.01 

200.7 

0.006 

200.7 

0.05 

200.7 

0.01 

239.2 

0.1 

200.7 

0.005 

200.7 

0.0002 

245.1 

0.04 

200.7 

5 

200.7 

0.005 

270.2 

0.005 

200.7 

0.5 

200.7 

0.004 

271.2 

0.03 

200.7 

0.01 

200.7 

0.01 

200.7 

Reported  by 


(M^ 


Approved  by 


•50C 


METALS  QC 


'i-Enseco 


laboratory  ID; 

Matrix: 

Prepared: 


Laboratory  Control  Spike  Pup. 


Aqueous 


01/11/88 


Received:  With  Box  255 


Analyzed:  01/14/88 


Parameter 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryl  1 ium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thai  1 ium 

Tin 

Vanadium 

Zinc 


Spike 
Added 

2.0 
0.60 
0.020 
2.0 

0.050 

0.050 

100 

0.200 

0.500 

0.250 

1.0 

0.020 

50 

0.200 

0.0025 

0.400 

50 

0.010 

0.040 

100 

0.050 

0.400 

0.500 

0.200 


% 

Recovery 

100 

95 
120 
100 

96 
100 
105 
101 

92 
101 
100 
100 
104 

96 
112 
101 
100 
110 

98 
106 

92 

93 
101 
106 


Units 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 


Reporting 

Analytical 

Limit 

Method 

0.05 

200.7 

0.05 

200.7 

0.005 

206.2 

0.005 

200.7 

0.001 

200.7 

0.005 

200.7 

0.1 

200.7 

0.01 

200.7 

0.01 

200.7 

0.006 

200.7 

0.05 

200.7 

0.01 

239.2 

0.1 

200.7 

0.005 

200.7 

0.0002 

245.1 

0.04 

200.7 

5 

200.7 

0.005 

270.2 

0.005 

200.7 

0.5 

200.7 

0.004 

271.2 

0.03 

200.7 

0.01 

200.7 

0.01 

200.7 

Reported  by 


m^ 


Approved  by 


50l 


— —  ^'Enseco 

PETROLEUM  HYDROCARBON  ANALYSIS  BY  IR 
EPA  Method  418.1 


Haley  &  Aldrich, 

Inc. 

fJob  No. 

635401) 

Erco  Blank 

6374-05B 

Client  Name 

Client  ID 

Laboratory  ID 

Matrix:  Aqueous Sampled 

Authorized:  NA         Prepared 


Parameter  Result 


NA         Received: 

NA 

01/05/88    Analyzed: 

01/07/88 

Reporting 

Units 

Limit 

Petroleum  hydrocarbon  NO  mg/L  0.5 


NA  =  Not  applicable. 
ND  =  Not  detected. 

Reported  by ^ Approved  by    MBP- 


APPENDIX  C 
Laboratory  Soil  Test  Data 
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PROHtKIV  u^  dKA  LIBRAKY 


PIRIJRE   1 


FIGURE  2 
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HORtJnNT«l    SCALt 
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*■       RBJITIVC   LOCAriAe   OF    UPtOUriO.;,   ;u  i 
FN.LIM1   LM   FWriLr   LIM1   »«»-£   at.tJ« 
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NOTE 


SEE    FIGURE   3    fOR   LEGEND 
AND   rjOTES 
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PAItCE  L  S    It  A    ft   tao 

BOSTON  NAVY    YAUD 

CMARLESTOON.UASSACHdSCTTS 

SUBSURFACE      PROFILE    C-C 

SCALE'    A3    SHOWN  OCTubtM    ise? 


MINIMUM    DESIGN    LATERAL    PRESSURES   FOR  CONCRETE    DIAPHRAGM   WALL 

I  UjN  i-'Al  luN     EXCAVAIluN      AND    CijN'  I  h   ;  1,1  ION     HERIOP. 


riNCHETf     nlAfuRaGM     WALL     ANd    TIE  d.-C  K  /  I  N  TF  RNA  L    BRACll^G    SYSTEM       PHuv/IDING    TEMPORARY     LATERAL     SUPPORT      (f.EE    NuTEnia2) 
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EXCAMTIi 


12<1M'300)(PSF) 


©•tfl^MC)        TUTAL    (SEE   Note  3] 


I.       eR.^IHO   LEVULS    UH    NOT     S»<MN.     OliUaUMS 
AHL    AI>R.ICJUILE    TO    A    DIOIO.     LfCKAlMQ. 
PRi:ST11£SSED  MU.T I n.E -BRACED   SVSTO*. 

3.  PCtrSSlME  OIACRAMS  ARC  SOCMATIC  JVC  NUT 
rO   9CALE. 

S.  AOO  D.QtJq  (P£F1  LATERAL.  PNESSLNC  ALCHU 
OIAPMUUM  WAU.  ADJACENT  TO  BUILUIMl  3» . 
FRO*  OEI»TM  OF  •  FT.  BELOW  CXISTINO 
OROMl  SUO'ACC  TO  aOTTTM  CT  CXCAVATILn. 
WITH  q  T>C  LOAD  PtH  LWrT  LtMTTll  EXERTU] 
tW  T>C  SOIL  fly  T»C  EXTERIOR  MALL  Cf 
euiLOIMl   3S.     IN   POLffCS   PER   LI^CAN   FOOT. 

«.  TVE  REUOWCrCKD  Ca«»USI  TIE  TOTAL  LATERAL 
PRESSIAE  OlAUNAH  HAS  aE£M  SIMPLIFIED  TO 
FACILITATE   OESICM  AMALTSES.  )l 

e.      T>C   RASE>CNT   FLOORS   SHOUM  ARE    SOCMATIC. 

•  .       IN   AOCUmAMCE   Wini  HAB6.    STATt   BUILOIW 
OOOC    SCCTIUN    IIS. B. 10   AM)   AS   MAlFtLO   F<JH 
RIJIOITY   OF    T>C    WAU.. 


POST -CUN^T RUCTION     PEHIuO 


^Ofi'hF.Tf      :i..kHh;.GM    WALL     A  N  (J    BUILDING     COMPONENTS     PROVIDING     PERMANtNI      LATEKAl     SUPPORT      (bEE    NOTES     2Ab] 


1.      ACU    0.029    q    (PUFI    LATERAL    PM£S»K£   OVER 
ENTIRE   OtPTH   If   CXCAVATlOv  OLt    TO  tTFECTS 
OF    BUtLOINa    30.     VtTH    q    T»C    WALL    LOAD    PER 
LN[T    LENQT>1   EXERTED   (M    TTC    SOIL    BY    THE     '*" 
EXTERNAL    WALL    CF   PUILDIMi    38.     IN   POtKlS 
PC?   LlfCAR   Four. 
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BOSTuN   *tAV*     iAn;. 
CilAI*LE»TO»rt,   HASMCNU&etTS 

LflrERAL     PRESSURE     DiAGHAMS 

FOR    DiAPHRflvjM    WALL    PtSlGN 


SCmlI     noni 


/ 


:/ 


APPROXIMATE    INSIDE   FACE 
OF   DIAPHRAGM    WALL 


7 


•TYPICAL  UNDERSLAB 
DRAIN  PIPE    LAYOUT 


BUILDING 
38 


BUILDING    39 


REFER    TO    FIGURE   8       UNDERSLAB- 
DRAIN   DETAILS   (TYPICAL)" 


5'  TYP. 


J 


NOTES-- 

L    SOFT.  CENTER  TO  CENTER   SPACING    FOR    UNDERSLAB    DRAIN 
PIPE,   TYPICAL 

2.  FINAL   LAYOUT  OF   UNDERSLAB    DRAIN     PIPE    MAY.  VARY    TO 
AVOID   COLUMN    FOOTINGS    AND    OTHER   OBSTRUCTIONS.. , 


30 


SCALE 


100 


FEET 


DRAFT 


A9X 


H  «T*~y~ac     A  I  d  r  i  c  h.     Inc. 


PARCELS     39A    a    ISO 

BOSTON   NAVY    YAHO 

CHARLESTOWN,    MASSACHUSETTS 

TYPICAL    UNDERSLAB.  DRAINAGE     LAYOUT 

SCALE^  AS   SHOWN  OCTOBER     1987 


6    INCH 

PERFORATED- 
PIPE 


LEVEL  3   PARKING   FLOOR- 


CONCRETE   SLAB 
r-  VAPOR    BARRIER 


FILTER    FABRIC 

(MIRAFI    I40N 

OR  EQUIVALENT) 


3/4  INCH  CRUSHED  STONE 
(MOPW   M2.0I.4) 


< 

eg 
O 

in 

fO 

<o 

d 

z 


DRAFT 


Haley     tc     Aldrich,     Inc. 


PARCELS   39A  a  ISO 
BOSTON    NAVY    TARO 
CHARUESTOWN,  MASSACHUSETTS 

UN0ERSLA8     DRAIN    DETAILS   (TYPICAL) 


MOT  TO    SCALE 


ocToaes  isst 


-"'>  li 


' '  •■■o  J-  f'i-.j. 


4.0   Project  Energy  and  Utility  Requests 
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286  Congress  Street.  Boston,  MA  02210 


617/338-4500 


January  18,    1989  389002-007 

Boston  Edison  Ccnpary 
843  I^tde  Park  Avenue 
Hyde  Park,  MA    02136 

AttenticHi:     Mr.  Thonas  (ijyne 

Subject:     Jamestown  Place  Project,  Parcel  39A 
Charlestcwn  Navy  Yard,  Boston 

Dear  Mr.  Coyne: 

On  behalf  of  Kendall  Develcprent  Corporation,  Inc. ,  Boston,  MA  this  letter 
is  to  serve  as  an  initial  request  for  electric  power  service  for  the 
Jamestown  Place  Develc^ment  project. 

"Ihe  project  ccsTsists  of  a  9-story  ocmmercial  office  building  100,000  SF  with 
a  3-story  underground  parking  structure  50,000  SF. 

The  estimated  connected  electrical  loads  for  the  project  are  as  follows: 

load  Analysis 

Sq.Ft.    Watts/Sg.Ft.   Power  TKW) 

50,000 
14,000 
13,505 
14,415 
14,415 
14,415 
12,320 

9,150 

6,640 
665 


Area 

Garage 

3  Levels 

1st  Fl. 

Petail/Ccmnercial 

2rd  Fl. 

Ocramercial 

3rd  Fl. 

Canmercicil 

4th  Fl. 

Ocinraercial 

5th  Fl. 

Ocranercial 

6th  Fl. 

Ocnmercial 

7th  Fl. 

Ocratnercial 

8th  Fl. 

Ocnmercial 

9th  Fl. 

Ocranercial 

2 

100 

15 

210 

12 

162.06 

12 

172.98 

12 

172.98 

12 

172.98 

12 

147.84 

12 

109.80 

12 

79.68 

11 

7.98 

I  e  480V,  3-liiase  =  1607.36 
Oontinuous  Service  X  1.25  =  2009.20 

Power  Distribution 


Total  Estimated  Power   1336.3 


A  2000  A,  480V,  3-Fhase  service  will  be  installed  for  the  buildir^.  Power 
will  be  distrihuted  frcm  the  main  switchboard  to  floors  two  to  nine  via  a 
bus  duct  system.  Power  to  the  retciil  ^sace  and  garage  will  be  distributed 
via  conduit  and  wire. 


Boston;  San  Francisco;  Atlanta;  Chicago;  Houston;  Los  Angeles;  Parsippany,  NJ;  Sacramento;  Toledo 
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Subject:  Jamestown  Place  Project,  Parcel  39A 

Charlestown  Navy  Yard,  Boston 
January  18,  1989 
Page  Two 


Metering 


Primary  metering  will  be  designed  with  an  opticn  of  secondary  metering  at 
each  floor. 

Bnerqency  Pcwer 


Elevator 

25  HP 

Fire  Punp 

75  HP 

Smoke  Ejdiaust 

50  HP 

Dnergency  Li^ts 

20  KW 

Fire  Alctrm 

5  KW 

Preliminary  Sizing  275  KW  Diesel  Generator 

■Hie  attached  series  of  drawings  are  being  provided  to  describe  our  project 
in  detail. 

Potential  system  tie-in  and  transformer  locations  are  being  evaluated  as 
part  of  our  design  developnnent  phase  efforts  currently  underway. 

After  you  have  had  a  chance  to  review  this  informaticai,  I  wculd  appreciate  a 
meeting  to  disaiss  Boston  Edisai's  design  requirements,  coordinate  proposed 
tie-in  locations,  and  begin  the  applicatiai  process  for  a  new  service 
installation. 

If  you  have  any  questions  or  vrould  li3ce  to  arrange  a  meeting,  please  do  not  C 

hesitate  to  call  me.  I  look  forward  to  vrorking  with  you  and  your  stciff . 


Sincerely, 


Gave 
Manager  of  projects 

lee 

BlC. 

oc:  Kendall  Develcpnent 
Donnelly  &  Maugel 
Project  File 


consul  TINO 


?S6  Congress  Street,  Boston,  MA  02210  617/338  4500 


Janioary  11,    1989  389002-006 

Bostcai  Gas  Ocnpany 
201  Rivermore  Street 
VJest  Rojdxory,  MA    03132 

Attention:    Mr.  Ed  O'Gara 

Subject:     Jamestown  Place  Project,  Paroel  39A 
Charlestown  Navy  Yard,  Boston 

E>ear  Mr.  O'Gara: 

On  behalf  of  Kendall  Developient  CJorporatiai,  Inc. ,  Boston,  MA  this  letter 
is  to  serve  as  an  initial  request  for  natural  gas  service  for  the  Jamestown 
Place  Develc^xnent  project. 

The  project  consists  of  a  9-story  caimercial  office  building  100,000  SF  with 
a  3-story  underground  parking  structure  50,000  SF. 

Ihe  project  will  be  heated  and  air  oonditicned  using  a  vertical  heat  punp 
fan  coil  system. 

A  gas-fired  boiler  will  be  installed  en  the  first  parfcing  level.  I  have 
provided  two  copies  of  a  building  locatioysite  plan  shewing  a  prc^xDsed 
raster  meter  location.  Total  estimated  gas  load  is  6,000  CFH.  Additional 
drawings  are  enclosed  to  further  describe  the  project. 

Construction  is  scheduled  for  May  of  1989.  Kendall  Development 
Oorporatioi,  4  Longfellow  Place,  Boston,  MA  will  be  contracting  the  service 
installation. 

We  would  c^preciate  your  preliminary  estimate  for  the  vrork  involved  with  the 
service  installation  and  an  estimated  schedule  so  we  can  include  it  in  the 
overall  construction  schedule. 

If  you  have  any  specific  requirements  or  need  additional  informaticn,  do  not 
hesitate  to  call  me. 

Sincerely 


Jos^ii 
Manager  of  proj 

lee 
&>c. 

oc:  Kendall  Develcpraent 
Donnelly  &  Maugel 

Boston;  l^ojecfbs^iManta;  Chicago;  Houston;  Los  Angeles;  Parsippany,  NJ;  Sacramento;  Toledo 
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2S5  Congress  Sireel.  Boston,  MA  02210  617/338-4500 

January  17,   1989  389002-007 

Bostcrj  Water  and  Sewer  Oatimission 
425  Summer  Street 
Boston,  MA     02210 

AttenticMi:     Mr.  Michael  O'Neil 

Sobject:     Jamestown  Place  Projec±,  Parcel  39A 
Charlestown  Navy  Yard,  Boston 

Dear  Mr.  O'Neil: 

On  behalf  of  Kendall  Developnent  Corporation,  Inc.,  Boston,  MA,  this  letter 
is  to  serve  eis  an  initial  request  for  domestic  water,  sanitary  sewer,  and 
storm  drainage  services  for  the  Jamestown  Place  develcpnent  project. 

The  project  consists  of  a  9-story  commercial  office  building  100,000  SF  with 
a  3-story  underground  parking  structure  50,000  SF. 

The  estimated  system  demand  volumes,  based  en  310  CUR  15.00  of  the  State 
Environmental  Code  Title  5  are  as  follows: 

Dcsnestic  Water  3,750  Gallons  Per  Day 
Sanitary  Sewer  7,500  Gallons  Per  Day 
Storm  Drainage         Effective  Roof  Area  approximately  15,000  SF 

The  attached  series  of  drawings  are  being  provided  to  describe  the  project. 
We  cire  currently  working  on  the  design  develcpnent  phase  and  expect  to  have 
ccnpleted  construction  drawings  and  ^secif ications  out  for  bid  at  the  end  of 
Kay  1989. 

Potential  system  connection  locations  etre  being  evaluated  by  Cygna.  When 
they  become  firm,  I  would  like  to  arrange  a  meeting  to  coordinate  final 
locaticxTS.  In  the  meantime,  if  there  are  ^)ecific  requirement  vAiich  need  to 
be  satisfied,  I  would  appreciate  a  copy  at  your  earliest  convenience. 

I  look  forward  to  working  with  you  and  your  stciff.  If  you  have  any 
questioTS,  do  not  hesitate  to  call  me. 

Thank  you  for  your  cooperation. 

Sincerely, 


Josepti^.   Gave 
Manager  of  projects 

lee 
Enc. 

cjc:     Kendall  Development 

Boston;  |)C3rinel4yo&AHfe(iljg^icago;  Houston;  Los  Angeles;  Parsippany,  NJ;  Sacramento;  Toledo 
Project  File 
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iSS  Congress  Street,  Boston,  MA02210  617/338-4500 


January  18,   1989  389002-008 

New  Englcind  Tel^iione  Ocnpaiiy 
425  Sumnier  Street 
South  Bostoi,  MA     02210 

Attenticn:     Mr.  Robert  Kelly 

Building  Industry  CXxTsultants  Service  (BICS) 

Subject:     Jamestown  Place  Project,  Parcel  39A 
Charlestcwn  Navy  Yard,   Boston 

Dear  Mr.  Kelly: 

On  behalf  of  Kendall  Developnent  OorporaticHi,  Inc. ,  Boston,  MA,  this  letter 
is  to  serve  as  an  initieil  request  for  telephcaie  services  for  the  Jamestown 
Place  Develcpnent  project. 

Located  cxi  Parcel  39A  at  the  comer  of  First  Avenue  and  Ninth  Street  at  the 
Charlestcwn  Navy  Yard,  Jamestcwn  Place  consists  of  a  nine-story  conmercicil 
office  txnlding  100,000  SF  and  a  three-story  underground  parking  structure. 

The  attached  series  of  drawings  are  being  prxTvided  to  describe  the  project 
in  detail. 

After  you  have  had  a  chance  to  review  this  informaticai,  I  would  appreciate  a 
meeting  to  discuss  your  design  requirements,  systan  tie-in  locations, 
available  network  interface  systems,  and  begin  the  application  process  for  a 
new  service  installaticxi. 

If  ycu  have  any  questicns  or  would  like  to  schedule  a  meeting,  please  do  not 
hesitate  to  call  me. 


Sincerely, 


Gav( 
Manager  of  projects 

lee 
Enc. 

oc:  Kendcill  Development 
Doinelly  &  Maugel 
Project  File 
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1.0   Architectural  Design  Drawings 
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2.0   Site  and  Utility  Drawings 
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